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DECLARATION FOR THE RECORD OF DECISION

Site Name and L ocation

Green River Disposa Landfill,
Kelly Cemetery Road

Maceo, Daviess County, Kentucky

Statement of Basis and Purpose

This Record of Decision presents the selected remedia action for the Green River
Disposal Landfill site, located in Maceo, Daviess County, Kentucky. Theremedial action
sel ected conformswith the requirements of the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980 (CERCLA), as amended by the Superfund
Amendmentsand Reauthorization Act of 1986 (SARA), and the Nationa Oil and Hazardous
Substances Pollution Contingency Plan (NCP). This decision document is based on the
information contained in the Green River Disposal Landfill Administrative Record.

The Commonwealth of Kentucky Department for Environmental Protection concurswith
the selected remedy.

Assessment of the Site

Actud or threatened releases of hazardous substances from this site, if not addressed
by implementing the response action selected in this Record of Decision, may present an
imminent and substantial endangerment to public health, welfare, or the environment.

Description of the Selected Remedy

Based on the findings of the Remedial Investigation and Risk Assessment, three problem
areas of the site requiring a cleanup remedy are: the landfill waste; leachate; and
contaminated sediment in the sedimentation pond and unnamed intermittent stream.

The objectives for the remedy selected are:

» Prevent direct exposure of the landfill waste by humans and fauna

* Prevent infiltration of water into the landfill waste and limit the potential migration of
hazardous substances to the groundwater and nearby stream

» Prevent direct exposure of leachate by fauna

* Prevent direct exposure of contaminated sediment by fauna
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Based on the Remedia Investigation, the Baseline Risk Assessment, and the
Feasibility Study, the selected remedy consists of following components:

1. Cappingthelandfill (waste disposal) areawith acomposite barrier cover (the exact
configuration and cover system components will be determined during the design
process).

2. Collectionof theleachate with subsurface drains, and treatment by chemical and/or
physical methods. Treated water will be discharged to the unnamed stream.

3. Excavation of contaminated stream and pond sediment and consolidation with the
landfill waste.

4. Removad of surface debrisand/or buried wastes|ocated in the east and west ravines,
and dispose these wastes within the landfill cap.

ThisRecord of Decision does not provide afinal determination on groundwater quality at
the site or provide abasis for selecting a groundwater remedy. The data collected during
the remedial investigation did not conclusively provide a direct relationship between the
landfill waste and groundwater quality at the site. Therefore, EPA will require additional
groundwater monitoring to sufficiently determine groundwater quality at the site and
conclusively establish the landfill’ simpact to the groundwater.

Declaration

The selected remedy is protective of human health and the environment, attains Federal and
State requirements that are legally applicable or relevant and appropriate to the remedial

action, and is cost-effective. This remedy utilizes permanent solutions and aternate
treatment technol ogies/methods to the maximum extent practicable. However, because
treatment of the principal threats of the site was not found to be practicable, this remedy
does not satisfy the statutory preference for treatment as a principal element.

Because this remedy will result in hazardous substances remaining on-site above
health-based levels, areview will be conducted within five years after commencement of
remedia action to ensure that the remedy continues to provide of human health and the

M{%M A DR AN
Date

Richard D. Green
Associate Director
Office of Superfund and Emergency Response




DECISSION SUMMARY

1.0 BACKGROUND
1.1 SiteLocation

The site is located in Daviess County approximately 12 miles northeast of Owensboro,
Kentucky, in the community of Maceo (Figure 1). The siteis located within the Lewisport,
Kentucky - Indiana USGS, 7.5 Minute Topographic Quadrangle; its approximate coordinates
are 37E 53 30" latitude and 86E 58' 30" longitude.

1.2 Site Description

The Green River Disposal Landfill Site (site) is comprised of two separate areas. the Green
River Disposal Landfill (landfill) and the Kelly Cemetery Road (KCR) Site. The landfill isa
14-acretract of land formerly permitted by the state of Kentucky for disposal of industrial

solidwaste. The Kentucky Department of Environmental Protection (KDEP) initially defined
the KCR Site as a4-acre tract of undevel oped land adjacent to the eastern property boundary
of the landfill where drummed waste had been placed. From areview of the KDEP files, the
location of the 4-acre tract was not apparent. State file maps indicated that three distinct
locations within a 25-acre area north of Kelly Cemetery Road contained drums. When the
drums were removed in 1985, the former |ocations were not well documented by the KDEP.
Asaresult, the area (25 acres) between the Kelly Cemetery Road and the bottom of theravine
located north of Kelly Cemetery Road was investigated (Figure 2). Based on information
collected during the RI, only 4 of the 25 acreswhich were investigated likely definethe KCR
Site.

The topography of the area surrounding the siteis characterized by knobs connected by long,
narrow ridges and steep hillsides and ridgetops. The ridges and knobs are dissected by
intermittent stream channels and small streams. Ground-surface elevations vary from about
550 feet (above the North American Geodetic Vertical Datum (NGV D) on ridgetopsto about
400 feet along the major valleys. The ridge and valley topography is bordered by the Ohio
River floodplain, which is at an average elevation of about 390 feet NGVD. Figure 3isa
portionof the USGS, 7.5 minute Lewisport KY -IND guadrangle map showing the sitelocation
and the surrounding topographic features.

Kelly Cemetery Road, located along anarrow ridge line, marksthe southern border of the site.
The topography slopes downward from Kelly Cemetery Road to the north where a narrow
valley occupied by an unnamed intermittent tributary is located at the base of the landfill.
Elevations range from about 520 feet NGV D along the road to between 380 and 415 feet
NGVD at the tributary. Chestnut Grove Road is located on a ridge north of the unnamed
tributary.
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The unnamed tributary flows to the west into a sedimentation pond located topographically
downgradient of the landfill outside of the Green River Disposal, Inc., property boundary but
within the site boundaries as shown on Figure 2. The sedimentation pond is within the
Browning Ferries Industries (BFI) property and was designed and built as part of the landfill
closure activities. The sedimentation pond also receives drainage from other intermittent
tributaries in the valley. The pond outfall continues west approximately 2000 feet where it
meets Little Blackford Creek. Little Blackford Creek flowsinto Blackford Creek and theninto
the Ohio River. the travel distance of surface water flow from the site to the Ohio River is
approximately 3 miles.

The study areawatershed occupies approximately 187 acres. Chestnut Grove Road followsthe
northern boundary of the watershed, and Kelly Cemetery Road marksthe major portion of the
southern boundary. Immediately west of the site, the watershed border diverges from Kelly
Cemetery Road and follows a northwest ridge to Little Blackford Creek. The area of the
watershed topographically upgradient of the sedimentation pond is approximately 114 acres.
Figure 3illustrates these features.

The western side of the landfill is comprised of a steep ravine with a northwest downward
doping aids. Although landfilling activities have not occurred in this area, isolated areas
containing deteriorated empty drums and drum debris have been observed on the land surface.
Thetypical slope of the sides of the ravine range from 35 to 45 percent (%). The intermittent
stream in the ravine flows off site to the northwest at a gradient of 7%.

The landfill topography slopes north and has variable gradients. near Kelly Cemetery Road,
the sloperangesfrom nearly flat to approximately 15%; in the center of the landfill, the slope
rangesfrom 20% to 30%, and at the base, near the unnamed tributary to Little Blackford Creek,
the slope ranges from 13% to 17%.

The western portion of the KCR Site includes grids K1 through K4, K6, K7 and K8. A steep
ravine separates the landfill from the KCR Site. Landfilled materials consisting of tile and
constructiondebriswereencounteredingrid K 1 during exploratory trenching activities. Empty
drums and drum debris were observed on the land surface in the ravine below K1, and empty
drums and drum debris were observed in grids K4, K6 and K7. Irregular topography was
observed at the western boundary of K8 (common to K7) and may indicate the presence of
drum debris. The remainder of K8 is heavily wooded and no evidence of drums or landfilling
has been detected in thisarea. Slopesin this arearange from 20 to 22 % to the north.
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The eastern section of the areainvestigated as part of the KCR Site is composed of grids K5
and K9 through K25. This area is the eastern head of the valley formed by the unnamed
tributary. The topography slopesto thewest at 10% to 30%. The areais wooded and does not
contain buried waste material or drums.

Thesiteislocated in a sparsely populated area of Daviess County, near the town of Maceo.
Land usein the site arearanges from undevel oped deciduous foreststo farmland, to scattered
residential development. Thirty-sevenoccupiedresidencesarelocatedwithinaone-mileradius
of the site. Thetypical crops of the areainclude corn, livestock, soybeans, and tobacco.

Recreational activitiesin the areaaround the site include hunting, fishing, and dirt bikeriding.
The landfill area, portions of the unnamed tributary, and sedimentation pond are currently
fenced, discouraging access for potential recreational activities in on the site. Hunting may
occur at the KCR Site sinceit is not fenced.

A door-to-door well survey was conducted at dwellingslocated within aone-mileradius of the
Green River Disposal Site in order to assess the usage of groundwater in the area. There are
ten occupied dwellings, possessing at least one well for drinking, bathing, cooking and other
domestic uses. Other dwellingsin proximity to the site are serviced by a public water supply
system.

1.3 SiteHistory and Enfor cement Activities

The Green River Disposal, Inc., Landfill was operated from 1970 to 1983. Initially the site
containedtwo landfills, Reliable Sanitation Company, Inc., (also known astheW. D. Coleman
landfill) and the Dyer Salvage Company, which were merged to form the landfill. An
approximate 14-acre tract of land was authorized by the State to receive specific industrial
wastes from numerous local companies. Table 1, on page 4, is partial list of the industrial
wastes believed to be disposed of in the landfill. Because of the topography of the site, the
waste was pushed into the ravine and covered with soil.

The landfill was closed in 1983. During and after its operations, the landfill wasinvestigated
by the Kentucky Division of Waste Management (KDWM). In January 1983, the facility
entered into an Agreed Order with the KDWM and aformal Closure Plan was submitted.
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A construction permit was issued on
March 30, 1983 by the KDWM for a
sedimentation basin. The construction
date of the sedimentation basin/pond is
unknown.

Thelandfill wasreviewed on June 8, 1987,
by the KDWM and rated at 31.24 on the
HRS scoring package. In response to
comment received by USEPA regarding
the HRS scoring package, thefinal score
was reducedto 29.12. The site was placed
on the NPL in August 1990.

In 1985, following an investigation by
KDEP, 776 drums were staged and
removed from the KCR Site located
adjacent to the eastern property line of the
landfill. The drums were staged and

removed under supervision and approval of KDEP.

Industrial Wastes Contained
in the Landfill

» Spray Booth Paint Sludge

» Zinc Phosphate Tank Bottom
Sludge

Cured Epoxy Resin

Dried Paint Filter Waste
Phenolic Resins

Coagulated Latex

Cresylic Acid

Paintline Wastewater Treatment
Sludge

Aluminum Dross Saltcake
Waste Rolling Oil

Steel Dust

Asbestos Containing Waste
Pulverized Aluminum

TABLE 1

In 1990 through an Administrative Order (AO) issued by EPA, Immediate Response activities
wereinitiated. These activities included: residential well survey and sampling, construction
of asecurity fence, sampling to characterize the leachate, geophysical surveys of the landfill,
construction of a temporary leachate control and collection system for the landfill, and
installation of atemporary cover over the landfill.

An Administrative Order on Consent (AOC) between EPA and four Potentially Responsible
Parties (PRPs) to conduct aRemedial Investigation (RI) and Feasibility Study (FS) wassigned
in May 1990. The RI field activitieswereinitiated in October 1991, and the combined RI/FS

was completed in June 1994.
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20 COMMUNITY PARTICIPATION

A Community Relations Plan (CRP) was devel oped to establish aframework for community
relations activitiesat the Green River Disposal Landfill Site. The Plan outlinesthe community
rel ations program, which was designed to provide the public with: an opportunity to participate
in the decision-making process; information to remaininformed on planned and current site
activities; and accessto EPA staff to efficiently communicate the community’ sconcerns. The
CRP, dated November 6, 1990, was implemented throughout the Remedial Investigation and
Feasibility Study (RI/FS), andisconsistent with the requirementsof CERCLA 8113(k)(2)(B)
and 8§117.

Prior to the start of the remedial investigation, in November 1990, EPA issued a Fact Sheet
describing the Superfund process and the planned RI/FS activities. The fact sheet was sent to
the local community, and to local, State, and Federal officials. It invited the public to
participate in the Superfund process by attending an EPA sponsored public meeting heldinthe
community. The public meeting washeld on November 15, 1990, in the Maceo community to
announce the beginning of the RI/FS and was well attended.

The fact sheet also provided an opportunity for community groups to receive Technical
Assistance Grants (TAG) for closely monitoring the technical progress of the investigation
through their own environmental consultant. However, no applicationsfor grantswerereceived
by EPA.

EPA also established and maintained an information repository and Administrative Record
(AR) at the Owensboro Public Library, located in Owensboro Kentucky. The information
repository included general information about EPA, the Superfund. Program and site specific
documents. The AR was established as an official record of all documents and information
EPA used as abasisfor developing the proposed final action.

EPA issued another fact sheet in March 1993 to inform the public about the results of
trenching activities conducted at the site. Thefact sheet al so announced a public meeting EPA
hosted on March 18, 1993. The meeting was held to discussthe trenching activitiesand answer
any guestions concerning the site. Approximately forty concerned citizens attended.

In 1992 amembers of alocal community organization called the Maceo Concerned Citizens
Group formed a subgroup called the Green River Toxic Waste Cleanup Association. This
association is very active in participating in the Superfund process

5
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a the Green River Site. EPA provided the association with the opportunity to review and
comment on draft remedial investigation and feasibility study reports and other related
documents. Additionally, EPA participated in several meetings with the Cleanup Association
to answer questions about the investigation and discuss their concerns about the site.

On July 15 1994, EPA issued a Proposed Plan Fact Sheet presenting the results of the
remedia investigation, feasibility study and Baseline Risk Assessment. The fact sheet also
described EPA’ s proposed final remedy for the site and announced the public comment period.
The Fact Sheet was sent to the local community, andto local, State, and Federal officials. The
public comment period began on July 19, 1994 and ended on August 17, 1994.

EPA conducted apublic meeting on August 4, 1994 to discussthefindingsof theinvestigation,
to describe the proposed cleanup remedy, and answer questions concerning thesite. Thosein
attendance at the meeting included concerned citizens, the Green River Toxic Waste Cleanup
Association, areporter fromthe Owensboro Messenger-Inquirer newspaper; areporter from
alocal television station; representatives from Green River (Potentially Responsible Party)
Coordinating Group; and representatives from the Commonwealth of Kentucky, Division of
Waste Management. A transcript of the meeting isincluded in Appendix B.

3.0 SCOPE AND ROLE OF THISRESPONSE ACTION

This Record of Decision (ROD) presents the selected remedial action for the Green River
Disposal Landfill Superfund Site. This decision document and response action are issued for
the landfill portion of the site and other contaminated media except onsite groundwater. For
reasons described in section 4.1, EPA will issueafuture ROD for groundwater. Therefore, this
ROD will not address a potential remedial action for groundwater.

The selected remedia action for thelandfill and other on-site contaminated mediawas chosen
based on the results of Remedia Investigation, Baseline Risk Assessment, Feasibility Study
and all other documents and information containedin the Administrative Record. EPA makes
this determination pursuant to the requirements of CERCLA, as amended by the Superfund
Amendments and Reauthorization Act of 1986, and to the extent practicable, the National Off
and Hazardous Substances Pollution Contingency Plan (NCP).

The selected remedy described in this ROD isintended to address conditions at the site that
have been determined to present current and potential ecological threats.
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40 SUMMARY OF SITE CHARACTERISTICS
4.1 Hydrogeology

Hydrogeol ogic studies conducted at the siteincluded: rock coring; soil test borings; drilling
andmonitoringwell installation; downholegeophysi cal |ogging; hydraulic conductivity testing.
Subsurface geologic information indicates that the lithologies present at the site were
deposited inafluvial depositional environment forming laterally discontinuous interlensing
beds of siltstone, shale, and sandstone, interbedded with discontinuous beds and |enses of coal
and limestone. A hydrogeological cross-section traversing the site from east to west is
provided in Figure 4.

At the site, water within the vadose zone percolates through the soil horizon to the
ground-water surface within the surficial aquifer. It appears that the ground water then flows
to the north to dischargeto theintermittent stream along the northern boundary of the landfill.
Datafrom coring, air rotary drilling, and geophysical logging indicated that vertical flow of
ground water isrestricted. The corelogsdescribe shalelayerswhich likely act asan aquiclude
or aquitard; the air rotary drilling within the bedrock penetrated distinct water bearing zones
followed by dry zones; and the geophysical logging of the borings also detected potential
distinct i solated moist zoneswithin the bedrock indicating that the surficial aquifer isisolated
from the lower aguifer. Additionally, in-situ slug testing within the monitoring wellsrevealed
that hydraulic conductivity values decrease with depth. Thelogarithmic average of the hydraulic
conductivitieswas 6.6 x 10 ft/minintheresidual soil and weathered bedrock zone, 1.9x 10*
ft/minin the shallow bedrock zone, and 1.2 x 10° ft/min in the intermediate bedrock zone.
Horizontal ground-water flow mimics the topography and isthe dominant ground-water flow
path. A potentiometric surface map of the ground-water elevations on January 13, 1993 is
shown in Figure 5.

Samples collected from monitoring wellsinstalled around the perimeter of the landfill indicate
that no significant contamination problem exists. The results show that groundwater may have
been impacted since some maximum contaminant levels were exceeded in afew monitoring
wells. However, these results are not conclusive in determining the landfill’s impact on
groundwater. Therefore, EPA has decided to continue monitoring for a period not to exceed
two years to collect enough data to conclusively establish the landfill’ s relationship with the
groundwater. EPA will make afinal determinationon groundwater quality at the site after the
data has been collected and evaluated. EPA’ sdecision concerning agroundwater remedy Will
be established in a future Record of Decision document.
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4.2 Surface Water and Sediment

The main surface water features on the site are an unnamed tributary, the sedimentation pond
northof thelandfill, and smaller intermittent tributarieslocated in ravines east and west of the
landfill. Sixteen stream sediment sample locations (SD-1 through SD-16) and €l even surface
water sample locations (SW-1, SW-2, SW-3, SW-10 through SW-16 and SW-121) were
sampledas shownin Figure 6. Three background stream sediment samples (SD-17, 18, and 19)
were also collected. The surface water and sediment samples were analyzed for TCL/TAL
constituents. Five surface water samples (SW-120 through SW-123 and SW-3) were sampled
in January 1993 and analyzed for ammonia.

The sedimentation pond was investigated in November 1991. The thickness of the sediment

was measured at 57 |ocations and the sediment was sampl ed at ten locations. The sampleswere
analyzed for TCL/TAL congtituents.

A former catchment basin existed at the toe of the landfill when the landfill was operational;
it was backfilled during closure. Sediment from the former catchment basin was collected
from four borings, sampled and analyzed for the TCL/TAL constituents.

4.3 Soil

Landfill Surface and Subsurface Soil Characterization

The soils investigation was divided into two areas: the landfill and the KCR Site. The
purpose of the soil sampling in the landfill area was to characterize the undisturbed soils
a the perimeter of thelandfill. Asshown on Figure 7, atotal of 11 locationswere sampled
from thelandfill perimeter (SS-01 through SS-11) and one background sample (SS-12) was
collected. Each sample was analyzed for TCL/TAL constituents by CLP Methods.

A risk-based satistical sampling plan with a grid sampling system was used to
systematically samplethe soil at the KCR Site (Figure 8). Twenty-fivegridscover theareas
where drums may have been present. In December 1992, surface soil samplesfrom grids
K5, K9, K21, and K22 were collected and analyzed for the TCL/TAL constituents.

The analytical results from the four initial grid samples were used to determine the
Constituents of Concern (COCs). In March and April 1993, the remainder of
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the grids were sampled. The samples were analyzed for the COCs (chromium, lead, and
arsenic) by CLP methods. Because of the detection of drum debrisingridsK6 and K7, soil
samples from these grids and others that may have been impacted (K4, K6, K7, and K8)
wereanalyzedfor thefull TCL/TAL. Five background surface soil samples(BSS-1 through
BSS-5) were collected along Chestnut Grove Road. The background surface soil samples
were analyzed for TCL/TAL compounds.

Both surface and subsurface soil sampleswere collected and analyzed around the perimeter
of the landfill. The analytical results from the surface soil samples indicated that most
constituents detected were equivalent to background concentrations. Two timesthe mean
concentration was calculated, and a constituent greater than two times the mean was
considered a outlier. This process was repeated until the outliers were removed and the
remaining constituents considered background were below two times the mean
concentration. The only exception occurred with manganese which was detected at the
concentration in the designated background sample. Outliers not associated with blank
contamination from the surface soil landfill perimeter sasmples are aldrin, endosulfan I,
PCB 1248, auminum, calcium, cadmium, chromium, copper, magnesium, lead, sodium,
and zinc. Most of the outliers occurred at locations along the western landfill boundary.

Beryllium, calcium, cobalt, magnesium, manganese, and 2-butanone were detected in
the subsurface soil samplesaround thelandfill perimeter at concentrations greater than two
times the mean of background. Semi-volatile organics and pesticides/PCBs were not
detected above the Contract Required Quantitation Limit (CRQL).

Since the perimeter soil locationswill be incorporated in the design of the landfill cover,
arisk assessment eval uating exposure scenarios for this soil was not performed.

K CR Surface Soil Characterization

A risk-based, statistical-sampling approach with a grid sampling system was used to
systematically sample the soil at the KCR Site. A statistical analysis was performed to
determine which of the COCs in the 25 Exposure Units (EUs) were not consistent with
background levels. A Student’s t-test with a false negative rate of 20 percent and a false
positive rate of 0.2 percent indicated that chromium in EUs K2 and K6 (66.3 to 82.4
mg/kg) and lead in EUs K1 and K22 (243 to 307
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mg/kg) exceeded the statistical test for abackground comparison. The statistical test was
conducted in accordance with the procedures presented in the FSP (September 1993).

No volatile or semi-volatile organic compounds were detected above the CRQL in the
surface soils. PCB 1248 was detected in EUs K6 and K7 at 0.31 mg/kg and 2.1 mg/kg,
respectively. PCB 1260 was detected in EUS K6 and K4 at 0.091 mg/kg and 0.16 mg/kg,
respectively. Cyanide was detected in EUs K4 and K6 at 6.6 mg/kg and 62.9 mg/kg,
respectively. Based on the sampling dataand visual observation, it appearsthat the original
KCR Sitemay belimited to that area occupying EUsK6 and K7 where deteriorated drums
and drum debris were encountered.

4.4 L eachate Seep, Sediment and Pond Char acterization

In August 1990, as part of the Immediate Response Action, six leachate water and |eachate
sediment samples were collected and analyzed for TCL/TAL constituents by CLP Methods.
A leachate containment and col | ection system consisting of two |eachate collection ponds, an
infiltrationtrench, and apump station was also constructed as part of the Immediate Response
Action, in November of 1990. L eachateiscollected in thetwo collection pondslocated at the
toe of the landfill and pumped to an infiltration trench at the to of the landfill where it is
recirculated through the waste. Asaresult of the operation of the leachate collection system,
the original configuration of the seeps has been modified. The frequency and range of
concentrations of constituents detected in the 1990 | eachate seep sediment and water samples
arelistedin Tables 2 and 3.

In January 1993, water samples were collected from Leachate Collection Pond A, Leachate
Pond B, and from two active leachate seeps (at the time of sampling) LW-01E and LW-02E,
located near L eachate Collection Pond B (Figure 9). The frequency and range of constituents
detected in the 1993 samples of the leachate seeps and |eachate pond samples are listed in
Table 4. The leachate seep samples, LW-01E and LW-02E were composited for non-volatile
TCL/TAL anayses and were analyzed separately for volatile organic TCL analyses.

A comparison of the concentrations of constituents detected in the aqueous |eachate samples
in 1990 and 1993 indicates that dilution has occurred from the accumulation of precipitation
infiltrating through the landfill waste. Constituents detected in both the 1990 and 1993
samples were reduced by 2 to 96 percent with the exception of cadmium which remained the
same and 2-methylphenol which increased.
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Because the configuration of the seeps has changed over time and the sediment collected at
the seep locationsin 1990 are covered by the lined leachate collection ponds, there are no
current exposure pathways for the 1990 seeps and sediment.

Anaysis of the leachate data indicate that the concentrations of ammonia nitrogen, sodium,
chromium, cyanide, and zinc may contribute to an increased risk to human health and/or the
environment. Risks associated with these constituents are discussed in Section 5. These
constituents and the corresponding concentrations are depicted on Figure 10. The maximum
concentrations of ammonia nitrogen (530 mg/l), sodium (8,050 mg/1), chromium (0.024
mg/l), and cyanide (0.0271 mg/l) were detected in the seeps and L eachate Collection Pond B
samples. The 1993 |eachate water samples were also analyzed for hexavaent chromium; all
results were non-detects. Therefore, the 0.024 mg/l concentration in the composite sample
consists of trivalent chromium. The highest concentration of zinc (1.18 mg/l) was detected in
the leachate pond sample from L eachate Pond B.

4.5 Landfill Waste Characterization

Geophysical surveyswere performed to collect subsurface datain anon-intrusive manner. The
geophysical surveysat thelandfill included electromagnetic, seismic refraction, and el ectrical
resistivity surveys. The surveys aided in the assessment of the areal extent of the landfilled
material and in the identification of conductive zones within the landfill (Figure 11).

The vertical extent of the landfill was determined from a comparison of topographic maps
whichshow thelandfill site prior to disposal activitiesand post disposal activities. The deepest
portion of the landfill is approximately 35 feet (+/- 10 feet) below the existing topography.
Figures 12 and 13 shoe the areal extent of the landfill, which is approximately 14 acres.

Exploratory Trenching and Waste Sampling

Exploratory trenching and waste sampling at the landfill was conducted to assess if hot
spots (areas with intact drums) were present within the landfill A total of eight trenches
were excavated and sampled at the landfill. in January and February of 1993 (Figure 14).
At therequest of the USEPA RPM, two additional trencheswere excavated in areasoutside
the known limits of thelandfill. Trench 9 contained landfilled material; however, no waste
material was detected in T10. No intact or partially intact drums were encountered in any
of the trenches.
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Unconsolidated waste sampleswere collected from Trenches T1 through T7. The samples
collected from each trench were analyzed for the Target Compound List/Target Analyte
List (TCL/TAL) constituents by the SW-846 methods except for pesticides/PCBs which
were analyzed by the CLP methods. Additionally, one composite sample of the aluminum
dross salt cake exposed at the landfill surface was collected and analyzed for TAL
constituents and ammonia.

Unconsolidated waste samples were collected and analyzed from eight trenches at the
landfill to evaluate the potential presence of hot spotswithin the landfill. No intact drums
were encountered, but between three to five, crushed empty drumswere observed in each
of four trenches during the excavation. To assess the potential presence of hot spots, a
statistical test was performed on the waste sample resultsfor the Toxicity Characteristics
(TC) metals (arsenic, barium, cadmium, chromium, lead, mercury, selenium, and silver).
If the concentration of TC metals from any trench exceeded the sum of two times the
average concentration from all waste samples analyzed from the eight trenches plus an
upper confidence bound of 80 percent, then the remaining trench samples were submitted
for the Toxicity Characteristic Leaching Procedure (TCLP) and the extract was analyzed
for those TC metals which failed the statistical criteria. The statistical criteria was
exceeded in five of the eight trenches sampled and the samples fromthese trencheswere
extracted by the TCLP and analyzed. All TC metal analytical results were below TCLP
regulatory levels. Asaresult, the landfill does not contain hot spots that are highly toxic
and/or mobile per the statistical analysis and TCLP results for the TC metals.

Anassessment of risk associated with the buried landfill waste was not performed because
no hot spots were identified and a presumptive remedy approach for the landfill will be
used. A landfill cover system, leachate collection/treatment system, and gas collection
system have been evaluated in the FS. Sincethe USEPA recognizesthat containment isthe
appropriate response action for landfills, a decision to evaluate and implement remedial

action for the landfill waste material has already been made.

4.6 Characterization of Surface Water, Sediment and Soil in the East and West

Ravines

Based on the observation of deteriorated drums and drum debris, additional sampling outside
the original scope of work in the FSP was conducted in three areas. One surface water,
sediment, and surface soil sample each were collected in the east and west ravines. Two
surface soil sampleswere also collected near EUsK6 and K7. These sampleswere collected
immediately adjacent to empty drums or drum debris.
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Pesticides and PCBs were detected in the sediment and soil samples; none were detected in
the surface water samples. Sediment and surface soil from the west ravine contained endrin
(tentativelyidentified at 0.05T mg/kg), PCB-1016 at 0.099 mg/kg in the sediment to 8.4 mg/kg
in the soil, and PCB-1248 at 0.16 mg/kg in the sediment to 14 mg/kg in the soil. Surface soil
samples from the KCR Site EUs containedisophorone at 1.3 mg/kg, PCB 1248 at 3.3 mg/kg,
and PCB 1260 at 0.56 mg/kg. The PCB levels were below remedial action levels.

Inorganic constituents greater than two times the mean of background include:

» Chromium was detected in the surface soil and sediment in the west ravines at
concentrations ranging from 42.3 to 144 mg/kg and in surface soil sample SS-13 and
SS-14 from 43.7 to 444 mg/kg.

» Lead was detected at concentrations ranging from 69.9 to 211 mg/kg in sediment and

soil samples from the west ravines and from 23 to 659 mg/kg in sediment and soil
samplesin the east ravine.

» Cyanide was detected at 10 mg/kg in the surface soil sample collected in the west
ravines and at 75.9 mg/kg in SS-14 located at the KCR Site.

4.7 Air Quality Characterization

The air study consisted of (1) canister and high-volume air sampling, (2) an air emissions
study, and (3) air monitoring during the landfill trenching activities. Each component of the
study is discussed below.

Theair emission study was a qualitative study performed to assess gas emissions from the
landfill for consideration in remedial design. Air emission measurementswere planned to be
performed for six gases at 61 locations located on 100 by 100 foot grid centers over the
surface of the landfill. A spectrophotometer was utilized to sample for the presence of
acetylene,ammonia, hydrogen cyanide, methane, andtotal hydrocarbons. Hydrogen sulfidewas
measured with a hydrogen sulfide monitor.

The air monitoring data collected during the exploratory trenching were used to assess

emissions if the landfill surface is disturbed during remedial action. The total hydrocarbon
monitoring results may also be used to fill spectrophotometer hydrocarbon data gaps.

13



Record of Decision
Green River Digposal Landfill Site

In general, air emissions from the landfill contain relatively low concentrations of VOCs,
ammonia (where aluminum dross salt cake or leachate are present), methane, and
hydrocarbons. Hydrogen cyanide and hydrogen sulfide are compounds unlikely to be present
a the landfill. Although the methods used to collect the air monitoring and air emission data
werevery different, they correlated well. Where datawasrej ected because of instrumentation
problems with one method, the data from another sampling method was used to fill the data
gap. Acetyleneisthe only analyte for which no datais available.

The human health COCs for the air pathway were established from the canister and
high-volume air sampling. They are acetone, benzene, cumene, ethylbenzene, hexane, toluene,
trichloroethene, xylenes, and manganese. Severa of these constituents are included although
they were also detected in the upwind sample location because an off-site, upwind sample
|ocationwasunavailable. Therefore, it cannot be assumed that these constituents were emitted
from an off-site source such as vehicular traffic on Kelly Cemetery Road. The exposure
pathways include inhalation of ambient air by current and future trespassers and hunters and
near-site and off-site residents. Based on the annual average concentration, the risk
characterization indicates a 3 x 10° and 7 x 10® cancer risk for future residential and
current/future trespassers, respectively. The HQ for future adult and child residential receptors
and trespassersis less than one. An ecological risk assessment for air was not performed.

5.0 SUMMARY OF SITE RISKS

A Baseline Risk Assessment (BRA) was performed to estimate the potential human health and
environmental impacts if contaminated media at the site were not remediated. The BRA,
presented in Section 6.0 of the Remedial Investigation Report, includes the Human Health
Evaluation, the Ecological Baseline Risk Assessment and Remediation Goal Options. The
Baseline Risk Assessment for Human Health and the Ecological Baseline Risk Assessment
present estimates of potential health and environmental risks based on information acquired
during the RI.

The BRA for human health includes an assessment for exposure to groundwater. However,
since the groundwater analytical data collected during the remedial investigation could not
establish aconclusiverelationship between the landfill and groundwater, the human health risks
estimated for groundwater exposure is considered to be a preliminary estimate. Additional
groundwater samples will be collected and analyzed to determine the influence of naturally
occurring constituents on groundwater quality. Upon compl etion of the additional groundwater
sampling and analysis, the risk assessment associated with human health and/or
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environmental groundwater exposure will be completed. A future decision document will
establishthe need for groundwater remediation based on an eval uation of theanalytical results
and on the conclusions of the risk assessment completed for groundwater exposure. The
summary of the site’ srisks presented in thissection Will include the preliminary groundwater
risks estimated. These risks are presented only asapreliminary estimate and not to support a
decision for agroundwater remedial action.

5.1 Summary of Human Health Risks
5.1.1 Constituentsof Concern

Media associated with the landfill investigation include air, groundwater, leachate, surface
water, and sediments. The majority of the samples collected rel ativeto theinvestigation of the
landfill werelocated on or adjacent to the landfill and are not reflective of site conditionsfor
the KCR site. The eastern most surface water and sediment sample locations collected during
the Rl may be indicative of KCR site conditions, but also cannot be completely dissociated
from the landfill as a source areafor detected constituents.

Tables 5 through 9 summarizes the results of the RI sampling and identifies the Constituents
of Concern (COC) for each mediaevaluated in the BRA.

5.1.2 Exposure Assessment

The purpose of an exposure assessment isto provide an evaluation of the potential for human
or environmental exposure to constituents at a site in the absence of remedial action. The
exposure assessment incorporates data that identify the COCs and their potential transport
through the environment. The assessment identifies potential exposure pathwaysand receptors
associated with asite in order to identify potential human or environmental risks associated
with the site. Table 10 summarizes the exposure routes considered in the BRA.

Seventeenpotential exposure pathwayswerequantifiedinthisassessment, including 11 current
exposure pathways and 17 future pathways. The pathways quantified include the following:
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Current and Future L and Uses - Trespassers

Dermal contact with surface water while wading
Dermal contact with stream sediments while wading
Dermal contact with leachate water while wading
Inhalation of fugitive dust

Incidental ingestion of surface soils

Dermal contact with surface soils

Inhalation of ambient air

NookrwbdpE

Future Land Uses - Near-Site and Off-Site Residents

8. Ingestion of ground water used for drinking water

9. Dermal contact with ground water while showering and household use
10. Dermal contact with surface soils (KCR Site)

11. Inhalation of fugitive dust (KCR Site)

12. Incidental ingestion of surface soils (KCR Site)

13. Inhalation of ambient air

Current and Future Land Uses - Hunters

14. Inhalation of fugitive dust (KCR Site)

15. Incidental ingestion of surface soils (KCR Site)
16. Dermal contact with surface soils (KCR Site)
17. Inhalation of ambient air

Exposure point concentrations for each of these pathways were determined based on the
results of current monitoring data from sampling locations on-site. The exposure point
concentrations are multiplied by pathway-specific intake assumptions to yield quantitative
estimates of chemical intakes for each pathway.

5.1.3 Toxicity Assessment

Severa constituentsthat havethe potential for causing adverse human health effects have been
identified in the environmental media at the site. This section presents the available toxicity
values which were used for the COCs at the site. Toxicity values are not available for al the
constituents detected. Lack of toxicity data may cause risks to be underestimated. In
accordance with EPA guidance, constituent which lack toxicity values are evaluated
gualitatively and the absence of toxicity valuesis identified as an uncertainty. Uncertainties
also arise because toxicity values are often based on data extrapolated from other species.
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The Reference Dose (RfD) and Inhalation Exposure Reference Concentration (RfC) for
noncarcinogenic constituents, and the wel ght-of -evidence classification and Slope Factorsfor
carcinogenic constituents used in the BRA arelisted in Table 11.

514 Carcinogenic and Noncarcinogenic Risks for the Green River Disposal
L andfill

Ambient Air

The cancer risk for residential exposure is within the acceptable risk range at 3 x 10°
Estimated risks for trespassers are slightly lower at 7 x 108, The estimated risk is due
primarily to the presence of benzene in the sample.

Hazard indices of 0.04 and 0.2 were calculated for future residential adults and children.

Hazardindicesfor trespassers were a so below one. Cumene, hexane, and toluene present
most of the noncarcinogenic risk for ambient air exposures.

A highly conservative approach was used to quantify air exposures. It was assumed that
downwind residents would be exposed to concentrations equal to those actually present at
the site. No dispersion or dilution was included; under realistic atmospheric conditions,
dispersion can create an order of magnitude or more of concentration reduction over
source to receptor distances of approximately 100 feet.

Ground Water

The groundwater risk assessment presented in the RI is considered preliminary. The
groundwater portion of therisk assessment will becomefinal after additional groundwater
analytical dataiscollected and evaluated. The preliminary risk assessment for groundwater
is presented in this ROD for information purposes only, and also to aid the reader in
developing a conceptual model of the site.

The excess cancer risk estimated for residentsviaingestion, was 9 x 10 and was primarily
attributed to the presence of beryllium in turbid samples collected from four on-site
ground-water monitoring wells. Estimated risk for the dermal contact route was 2 x 10°.
Beryllium was detected in site background soil samplesand iscommonly presentin shale
within Kentucky. Itspresencein the turbid samples may betheresult of naturally occurring
beryllium.
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Hazard indices for the ingestion route exceeded the departure point of one. The hazard
indices for future residential adults and children were 30 and 200, respectively. The
majority of the risks are associated with one constituent, manganese, in turbid on-site
ground-water monitoring wells.

It was assumed that residents would be drinking water with constituents at levels equal to
those currently found on the site. The highest concentrations were associated with wells
near the eastern leachate collection pond. Due to its steep slopes and nearby low-lying
wetland areas, the landfill is an unlikely location for residential development and not a
suitable source of drinldng water. Concentrations measured in off-site residential wells
were considered acceptable for drinking. Fate and transport conditions at the site are not
well defined, but appear to reduce ground water concentrationsto acceptablelevelsbefore
reaching off-site residential receptors. In addition, levels measured at the landfill may be
influenced by turbidity in the samples since turbidity isan indication of suspended solids.
Only one sampling point was available for the determination of background ground water
levelsfor metals.

Surface Water and Sediments

Trespassing youth may be potentially exposed to constituents present in surface water and
sediments during wading. Estimated cancer risks for surface water and sediments were 1
x 107 and 3x 10°, respectively. Hazard indices for trespassing youth exposed to surface
water and sediment were below one. All dermal contact scenariosfor wading assumed a2.6
hour duration for 45 events ayear, i.e., recreational swimming. Therefore, the exposure
assumptions were conservative for aremote site with intermittent stream flow.

L eachate Water

Trespassing youth may be potentially exposed to constituents present in leachate water
during wading. Estimated excess cancer risk was 2 x 10 for dermal exposures. Therelated
hazard index was less than one. The wading exposure assumptions were conservative as
mentioned above. In addition, the leachate collection ponds do not represent an attractive
site for recreational wading on aregular basis.
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Cumulative Risk Estimates

Theresidential cumulative cancer risk for exposuresrelated to air and ground water at the
landfill, was 9 x 10*. The cumulative hazard indices for adults and children were 30 and
200, respectively. Themajority of therisk isassociated with theingestion of ground water.
As mentioned previoudly, the landfill is an unlikely source of potablewater, now or inthe
future.

The cumulative cancer risk for trespassers was 3 x 10°. Most of the risk was associated
with sediment exposures. The hazard indices for hunters and trespassing youth did not
exceed one.

Table 19 presentsasummary of the site human health risks estimated for the landfill inthe
BRA.

5.1.5 Carcinogenic and Noncar cinogenic Risksfor Kelly Cemetery Road Site

Excess cancer risks associated with surface soil exposures at the KCR Site were within the
acceptablerangeof 1x10*to 1 x 10®. Therisksfor residents and trespasserswere 5 x 10 and
1x 107, respectively. Cancer risks were associated withthe presence of chromium whichwas
assumedto be hexavalent chromium. As some percentage of thetotal chromium, and possibly
the great majority, would be expected to be trivalent (and thus not classified as a potential
carcinogen), the excess cancer risksare overstated. The hazard indicesfor soil exposureswere
al below one. In addition, the lead soil levels and ground water levels were input in the Lead
Uptake/Biokinetic Model and shown not to present an unacceptable level of risk to young
children potentially residing on or near the site. Surface soilswerethe only mediaof concern
a the KCR Site. Whilethissiteisupgradient of surface drainagefeatures addressed during the
RI/FS, no apparent impacts on the surface and stream sediments quality wereidentified which
could be associated distinctly with the KCR Site, and or with the landfill.

Table 13 presents a summary of the site human health risks estimated for the KCR areain the
BRA.

5.1.6 Comparison to Regulatory Guidance and Criteria

Three compounds in ground water exceeded State and/or Federal primary MCLsfor drinking
water. The constituents were barium, beryllium, and cadmium. Manganese
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exceededthe Kentucky secondary MCL level. The maximum constituent levelsfor thesefour
compounds were measured in shallow monitoring wellsnear the northern “toe” of the landfill.
Thesewells, which areinstalled adjacent to the landfill wastes, are not representative of ground
water sampled off-site in residential wells. Several compounds sampled in surface water
exceeded State and Federal surface water quality regulations protective of human health. The
regulations assume the ingestion of 2 liters of water and/or 6.5 grams of fish. Because of the
intermittent flow of site surfacefeatures, the surface water streamsdo not support fish lifeand
are not a suitable source of drinking water. However, the surface water regulations were
considered in discerning potential impacts on downstream water resources such as the Ohio
River.

The constituent levels detected in stream sediments were compared to NOAA sediment
criteria. Fivemetals, above estimated concentrations, exceeded NOAA criteriawhichindicates
that sediment quality may be adversely impacted by constituents leaching from the landfill.
These included cadmium, chromium, lead, nickel and zinc.

5.2 Summary of the Ecological Assessment

The ecological baseline risk assessment, presented in Section 6.0 of the Remedial
I nvestigation Report, was conducted in accordance with USEPA’ s* Risk A ssessment Guidance
for Superfund, Volume II: Environmental Evaluation Manua” and MITRE Corporation’s
“Genera Guidancefor Ecological Risk Assessment at Air Forcelnstallations’. The objectives
of the ecological baseline risk assessment for the site were:

1. Identify and evaluate the current and future uses of natural resources
(land, air, water, biota) at and adjacent to site;

2. Identify potential environmental impacts associated with the site;

3. Quantitatively and qualitatively assess the significance of any potential
environmental impacts.

Potential receptorspresent inthevicinity of thesite and the potential pathways by which these
receptors may be exposed to constituents of concern present in surface soils, surface water,
stream sediments, and leachate water were evaluated. Potentia risks to environmental
receptors arising from exposure to site constituents were quantitatively characterized for
surface water, stream sediments, and leachate water. Potential risks associated with surface
soil exposures at the KCR Site were qualitatively characterized.
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Sediments associ ated with the drainage of the site tributary have constituents which show the
potential for impacting indicator species. Zinc, chromium, and |ead have ecological quotients
of greater than 1000 which indicates significant impacts may occur if species come into
contact with site sediments. To alesser but no less important extent, cadmium, manganese,
nickel, sodium, bis(2-ethylhexyl)phthalate, and PCB-1248 (EQ of 160 or below) have the
potential to have moderate impact to floraand fauna coming into contact with sediments on
the site. It should be noted that PCB 1248 concentrations at the site were well below any
regulatory standards and below the NOAA sediment criteria. These conservative ecological
guotients suggest the lower life forms (water fleas, fathead minnow) may be impacted by
sediments which can impact food chain mechanisms for predator species which prey upon
them. Theimpact may be direct by ingesting lower forms contaminated by the sediment or,
more likely, by the absence of lower forms due to the toxicity of the sediment.

Surface water associated with the intermittent site tributary has constituents which show the
potential for impacting indicator species. Ammonia nitrogen has ecological quotients of 42
to 94 which indicates a moderate impact may occur if species come into contact with site
surface water. Ammonia nitrogen is the main concern for impact as toxicity tests performed
indicated a severe impact to organisms in surface water was related to the concentration of
ammonianitrogen. To alesser extent, sodium (EQ of 120 or below) hasthe potential to have
an impact to flora and faunacoming into contact with sediments on the site. These ecological
guotients suggest the. lower life forms (water fleas, Fathead Minnow) may be impacted by
surface water which can impact food chain mechanismsfor predator specieswhich prey upon
them. The impact may be direct by ingesting lower forms contaminated by the sediment or,
more likely, the absence of lower forms due to the toxicity of the surface water. Table 14
presents a comparison of surface water ecological COC concentrations to ambient water
quality criteria.

Leachate water also has the same potential to impact species present on site. Ammonia
nitrogen with an ecological quotient ranging from 124 to 277 indicates the potential for
moderate impact to site species utilizing the leachate water as a drinking water source,
foraging area, or ashabitat. Zinc, sodium, and chromium may a so have an impact but toamuch
lesser degree.

Surface soilsat the KCR Site are not expected to have asignificant impact to the environment.
Metals and PCBs bind to soils and the soils are covered by shrubs, grasses, and humus.
Burrowing animals have the greatest potential for impact but the burrowing species likely to
inhabit the areaare limited to squirrels and snakes. Fox species have a more suitable habitat
in which to burrow at the landfill.
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Fauna species can come into contact with leachate water and surface water during drinking,
hunting, or swimming activities. Ingestion of surface water isthe most readily availableroute
of uptake while dermal contact is also expected. Fauna species may also come into contact
with site sediments during these same activities but dermal contact is the route of exposure
whichis most likely for contact with sediments. Fauna species al'so can be exposed to site
constituents by preying upon lower life forms or plants which may bioaccumulate or
bioconcentrate constituents through their own uptake mechanisms. These same species may
be impacted if the lower life forms are not present due to the inability to survive constituents
in the surface water, leachate water, or sediments.

Flora species inhabiting the riparian of the surface water have the potential for exposure
through the uptake of surface water by the roots or coming into contact with surface water
sediments. Two areas of stressed vegetation were observed a ong the sedimentation pond and
the periphery of the landfill, but were related to an accumulation of sediment and heavy
equipment damage.

Five federally endangered or threatened specieswereidentified asinhabiting Daviess County,
but none have been observed on the site. Certain treeswith shaggy bark are present at the site
which could possibly be used by the Indiana bat as a maternity habitat.

Overdl, impacts to the lower life forms are expected to have occurred given the high
ecological quotients, predominantly for the zinc, chromium, and lead in the sediments; but also
for ammonianitrogen in surface waters and leachate water. Impacts to the higher life forms
cannot be quantitated dueto lack of available L Csps or ECsos for those speciesand limited data
on population estimates of species on-site before and after exposure to COCs. Tables 15
through 17 summarizethe results of the ecol ogical risk assessment for surface water, surface
water sediment, and |leachate.

6.0 DESCRIPTION OF REMEDIAL ALTERNATIVES

The Feasibility Study (FS) utilized the presumptive remedy approach for municipal landfills.
Title 40 C.F.R. Section 300.430(a)(iii)(B) of the NCP contains the expectation that
engineering controls, such as containment, will be used wheretreatment isimpracticable. The
preamble to the NCP identifies municipal landfills as a type of Site where treatment of the
waste may be impracticable because of the size and heterogeneity of the contents (55 Federal
Register 8704, 1990). Becausetreatment isusually impracticablefor alandfill, EPA considers
containment to be the
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appropriate response action, or the “Presumptive Remedy”. The presumptive remedy for
CERCLA municipal landfill sites relates primarily to containment of the landfill mass and
collection and/or treatment of landfill gas. Other measures to control leachate, affected
groundwater, and/or upgradient groundwater that are causing saturation of the landfill massmay
also be implemented as part of the presumptive remedy. The presence of concentrated waste
areas, or “Hot Spots” would require additional characterization; however, no hot spots were
present at this Site. Use of the presumptive remedy also eliminates the need for the initial
identification dnd screening of alternatives during the feasibility study.

Table 18 summarizes the Baseline Risk Assessment Results and remedial action conclusions
for each media. Based on the remedial investigation and on unacceptable ecological risks
associated with site contaminants, three site mediawill requireimplementation of aremedial
action. Thesemediaare: thelandfill waste, |eachate, and sediment in the unnamed tributary and
sedimentation pond.

A description of the alternatives evaluated in the Feasibility Study and a summary of the
comparative analysis of EPA’s primary balancing criteria is presented in the following
sections.

6.1 Landfill Remedial Alternatives

Four capping options related to the layered components of the cap system are described and
evaluated in the following sections. These capping alternatives include:

. anative soil cover

. single barrier provided by a compacted clay layer
. single barrier provided by a geomembrane

. composite barrier cover

Each option was considered feasible for application to the containment of the landfill waste
a thesite. Table 19 providesasummary of the detailed analysis of capping alternativesfor the
landfill waste. A No Action Alternative was not eval uated because of the presumptive remedy
approach of the Feasibility Study.

Theareaof past landfilling activitieswas estimated from geophysical surveysand topographic
maps. Additional soil sampling or investigative methods would be required on the periphery
of the estimated area of landfill activity to confirm the actual extent of the areato be capped.
This should be performed during the remedial design phase
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I mplementation of each capping alternative requires excavation, hauling and placement of soil
and some landfill waste material as sub-gradefill. Clean soil fill isavailablelocally. In order
to reduce the slope of the capped area, the excavation of certain areas of landfill waste may be
required. The amount of cut and fill material needed to prepare the cap’ s subgrade would
depend on the final grade design of the cap.

Figure 14 presents an estimated extent and preliminary grading plan for the cap. Thisplanwas
prepared primarily for cost estimating purposes. According to the figure, the estimated area
that would be capped is 14 acres. Currently, the steepest slopesin the landfill arearangefrom
25 to 30 percent. The grades on Figure 14 range from approximately ten percent on the upper
(southern) end of the landfill to 17 percent over the steepest slopes. An estimated 18,600
cubic yardsof borrow material would be handled from various on-site and off-site sourcesfor
construction of the cap’ s sub-grade. Thisvolume estimate isbased on the preliminary grading
plan. It isexpected that some excavation and re-grading of landfill waste would berequired for
subgrade preparation. The actual volumes of cut and fill at the landfill area would be
determined during Remedial Design.

Excavating and grading soil and the landfill’ s waste material would increase the potential for
soil erosion and COC migration to the Unnamed Tributary. However, these would only be
short-term effects during construction. To minimize erosion, temporary erosion control
measures such as silt fences, ditches and sediment basins would be implemented.

Natural drainage conditionsin the vicinity of the landfill would be slightly altered during cap
construction. Run-off would be channeled around the capped areaand run-off would be routed
acrossthe slope of the capped areaand allowed to dissipate naturally according to the existing
contour of the surrounding areas. With completion of the cap, surface drainage controls such
as ditches, berms and “breaking” slopes with terraces would be implemented to decrease
sedimentation and erosion and facilitate drainage management.

A passive gas venting system may be required beneath the cap regardl ess of the capping option
chosen. At aminimum, the system would consist of a continuous granular layer placed above
the landfill waste or a series of sand-filled trenches. Vertical gas vent pipes extending above
the surface of the cap would be installed within the granular layer or trenches at regular
intervals along the perimeter of the cap.
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6.1.1 Landfill Alternativel: Capping With a Soil Cover

This aternative involves the design and construction of a native soil cover over the area
of suspected landfilling activity (i.e. approximately 14 acres). After the sub-grade is
completed, an approximately two-foot thick compacted soil layer would be constructed.
The soil would be obtained from on-site borrow sources, most likely excavated from the
side slopes which consist primarily of loess (silt) deposits.

A lateral drainagelayer consisting of ageosynthetic mesh (geonet) would be placed ontop
of the compacted soil layer. Geotextile filter fabric would be placed on both sides of the
geonet to prevent clogging of the geonet from the compacted soil bel ow and the vegetative
soil above.

A layer of native soil sufficient to sustain vegetative growth for erosion control and
prevent root penetration of the underlying compacted layer would be placed over the
compacted soil layer. For cost estimation, athree foot thick layer isassumed. Thislayer
would also provide surface drying and freeze-thaw protection to the compacted layer. A
layer of geogrid reinforcement may be required within the vegetative soil layer on the
steeper slopes of the cap. Figure 15 includes a generalized cross-section of the soil cap
layers.

The estimated present worth cost for thisalternative is $5,914,000. The construction cost
is estimated to be $4,948,000 and the estimated present worth cost of maintenance for
years 1 through 30is$476,000 (1993 dollars). The present worth cost ($490,250) of the
institutional actionsis also included this alternative.

6.1.2 Landfill Alternative 2. Capping With a Clay Barrier

Thisalternative involves the design and construction of acompacted clay cover over the area
shown on Figure 14. The term “clay” refersto soil classified as CL or CH according to the
United Soil Classification System. After the sub-grade is completed, an approximately
eighteeninch thick compacted clay layer would be constructed. Thisthicknessisarequirement
for clay layers used in Kentucky Solid Waste landfill caps. The clay would be obtained from
an off-siteborrow source since site soilshave beenidentified asloess(silt). A lateral drainage
layer consisting of a synthetic geonet would be placed on top of the clay layer. Geotextile
filter fabric would be placed on both sides of the geonet to prevent clogging of the drainage
layer from the clay soil below and the vegetative soil above. A vegetative layer of native soil
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approximately three feet thick would be placed over the drainage layer. This layer would
support vegetation for erosion control and would provide freeze-thaw and surface drying
protection to the compacted clay layer. A layer of geogrid reinforcement may be required
within the vegetative soil layer on the steeper slopes of the cap. Figure 15 includes a
generalized cross-section of the layered components of the clay barrier cap. Long-term
periodic maintenance of the clay barrier cap isrequired.

The estimated present worth cost for this alternative is $6,320,000. The construction cost is
estimated to be $5,354,000 and the estimated present worth cost of maintenance for years 1
through 30is$476,000 (1993 dollars). The present worth cost ($490,250) of theinstitutional
actionsis also included in this aternative.

6.1.3 Landfill Alternative 3. Capping With a Single Barrier Geomembrane

The design of this aternative is similar to that of aternative 2 except that a flexible
geomembrane replaces the compacted clay as the barrier layer. A geomembrane (for cost
estimation, 40-mil HDPE was assumed) would be installed over the sub-grade surface. The
sub-grade would be prepared with a smooth surface to reduce the potential of tearing the
geomembrane. A lateral drainage layer consisting of ageonet mesh would be placed on top of
the geomembrane layer. Geotextilefilter fabric would be installed over the geonet to prevent
clogging of the drainage layer from the above vegetative soil. A vegetative layer of native soil
approximately three feet thick would be placed over the drainage layer. This layer would
support vegetation for erosion control and ultraviolet radiation protection to the geonet and
geomembrane components. A layer of geogrid reinforcement may be required within the
vegetative soil layer on the steeper slopes of the cap. Figure 15includesageneralized cross-
section of the layered components of the single barrier gegomembrane cap. L ong-term periodic
maintenance of the this cap isrequired.

The estimated present worth cost for this alternative is $5,793,000. The construction cost is
estimated to be $4,827,000 and the estimated present worth cost of maintenance for years 1
through 30is$476,000 (1993 dollars). The present worth cost ($490,250) of theinstitutional

actions described in Section 3.1.2.2 isalso included in this aternative.

6.1.4 Landfill Alternative4: Capping With a CompositeBarrier Cover

Sub-grade preparation is similar to aternatives 1, 2 and 3. This particular capping option
includes two barrier layers which consist of an eighteen inch thick compacted clay
layer covered by a geomembrane (40-mil HDPE is assumed for cost estimation).
A geonet drainage layer would be placed over the geomembrane to provide
lateral drainage. Filter fabric would be placed over this drainage layer to prevent overlying
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vegetative soil from clogging the drainagenet. A vegetative layer of native soil about threefeet
thick would be placed over thedrainagelayer. Thislayer would support vegetation for erosion
control. This soil layer would also provide freeze-thaw and surface drying protection to the
clay layer and ultraviol et radiation protection to the geonet and geomembrane components. A
layer of geogrid reinforcement may be required within the vegetative soil layer on the steeper
slopes of the cap. Figure 3-4 includes a generalized cross-section of this composite barrier
cap option.

The estimated present worth cost for this alternative is $8,782,000. The construction cost is
estimated to be $7,722,000 and the estimated present worth cost of maintenance for years 1
through 30is$570,000 (1993 dollars). The present worth cost ($490,250) of theinstitutional

actionsisalso included in this aternative.

6.1.5 Comparative Analysisof Landfill Alternatives

Overall Protectiveness

In terms of preventing direct contact with landfill waste, all four alternatives would provide
equivalent protection. The main factor related to the degree of protectiveness that
differentiatesthe capping alternativesistherelativereduction in surface water infiltration and
|leachate generation. All the alternatives appear to reduce leachate percolation by at least 90
percent. Alternative 4 would typically providethebest overall protection dueto itsredundancy
of barrier layers. Capping alternatives that include the installation of a goemembrane may
result in reduced integrity due to subsidence of landfill waste. Thisisespecially the case with
aternative 3 in which the geomembrane is not underlain by an additional barrier layer.

Compliance with ARARS

All the capping alternatives can comply with thelocation and action-specific ARARs outlined
in Section 8.2. Landfill capping in itself may not provide compliance with the chemical-
specific ARARs related to water quality. However, leachate collection/treatment should
provide compliance with these ARARS.

Alternatives 2 and 3 comply directly with Kentucky Solid Waste Rulesfor final cap systems
components. Alternative 4 al'so complies with the Kentucky Rulesfor final cap components
with an additional barrier layer incorporated.

The performance of aternative 1 would be demonstrated according to Kentucky
Solid Waste Rules for alternative specifications of a final cap system. Physical tests
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performed on site soils indicate that on-site borrow soils can be engineered to achieve a
hydraulic conductivity of 10" "cm/sec which is a requirement of the Kentucky Solid Waste
Rules.

Long-Term Effectiveness and Permanence

In general, aternative 4 would have the highest long-term effectiveness with respect to
infiltration reduction. All the capping alternatives would have equivalent long-term
effectiveness in preventing direct contact with waste and minimizing erosion. Routine
maintenance of the vegetative soil cover isthe samefor all the alternatives.

Reduction of Toxicity, Mobility, or Volume

The mobility and volume but not the toxicity of leachate would be significantly reduced by
implementing any of the capping alternatives. Because surfacewater infiltration isconsidered
the only mechanism by which leachate is generated, the HELP model provides a good
indication of leachate generation rate via surface water percolation. The model indicates that
aternative 4 wouldessentially eliminate future leachate generation. However, the model also
indicates that the other alternatives would reduce |eachate generation by 90 percent or more.
The toxicity and volume of landfill waste would not be reduced with any of the capping
aternatives.

Short-Term Effectiveness

Alternative 1 would have asignificantly better short-term effectivenessthan the other capping
alternatives. Because borrow sources for construction of the cap layers are located on site,
there would be fewer haul trucks transporting materials to the site. This reduction in traffic
would decrease associated hazards to the local citizens especially those on Kelly Cemetery
Road and/or Chestnut Grove Road.

I mplementability

Alternative 1 would be the simplest cap to construct due to the availability of the earthen
materials. Alternative 2 isrelatively smpleto construct. However, therewould be asignificant
effort to transport and handle clay material from off-site. This effort would also apply to
aternative 4. Alternatives 3 and 4 would require more extensive quality assurance and quality
control proceduresthan alternatives 1 and 2 since 3 and 4 both involve placement and seaming
of ageomembrane.
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Cost

Alternative 3 hasthe lowest construction (capital) cost estimate ($4,827,000) of the capping
aternatives. Alternative 1 is slightly more expensive with a construction cost estimate of
$4,948,000. The construction cost estimate for alternative 2 ($5,354,000) is approximately
eleven percent higher than that of alternative 3.

Alternative 4 is the most expensive capping alternative. The construction cost estimate for
Alternative 4 ($6,194,000) ismorethan $1,300,000, or about 28 percent, higher than the least
expensive capping alternative (aternative 3).

Only cap construction costs are compared because operation and maintenance costs and
institutional control costs are considered approximately the same for each alternative.

6.2 Leachate Remedial Alternatives

The following discussion and evaluation of aternativesfor leachate considers the areas near
the base of the landfill where |eachate seeps have been observed. It is assumed that leachate
would continue to seep from these areas if no action istaken to reduce or eliminate leachate
generation. It isbelieved that alandfill cap may virtually cease leachate production within 2 to
4 years after construction.

Threeremedia alternatives were evaluated for |leachate:

. No Action

. Limited Institutional Action

. Collectionwith Subsurface Drains. Chemical/Physical Treatment for Removal of
Heavy Metas and Organic Compounds; Discharge of Treated Water into the
Unnamed Tributary

6.2.1 LeachateAlternativel: No Action

The no-action alternative includes no on-site remediation or institutional controlsto address
|leachate. The leachate seeps would essentially remain in their current state. However, the
placement of a landfill cap would significantly reduce the production of leachate through
decreased subsurface infiltration presented in the detailed analysis of landfill waste
aternatives.
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6.2.2 Leachate Alternative2: Limited Institutional Action

This action involves maintenance of the perimeter fence and long-term security and
Inspections. A long-term monitoring program of sediment, surface and ground water sampling
and analysis would be implemented. It is anticipated that sampling would be performed
annually. However, this schedule is subject to ateration depending upon fluctuations, if any,
in sediment and/or water quality results. It can be expected that the sampling frequency would
vary throughout thelife of the program. Deed restrictionswould al so beinstituted to the extent
possible to restrict future land use.

Long-term site monitoring was assumed to include sampling in the eleven ground-water
monitoring wells currently on-site. Monitoring at three surface water and three sediment
sample locationsis also proposed for this aternative.

The current state of the leachate outbreaks remains relatively unchanged with the
implementation of the limited institutional action alternative.

6.2.3 LeachateAlternative3: Collectionwith SubsurfaceDrains; Chemical/Physical
Treatment for Removal of Heavy M etalsand Or ganic Compounds; Dischar ge of
Treated Water into the Unnamed Tributary

In this alternative, leachate would be collected through subsurface interceptor drains. The
collected leachate would be pumped into a equalization tank to begin the treatment process.
The metals would be removed by hydroxide precipitation. Ammonia and VOCs would be
removed by air stripping. Thetreated |eachate would be discharged through aNational Pollutant
Discharge Elimination System (NPDES) discharge point. This alternative includes the
Institutional Controls of Alternative 2.

Unit operations proposed for thisalternative are common. For cost estimation purposes some
process detail assumptions, such as sodium hydroxide asthereagentsor plate and framefilters
as the dewatering equipment, have been made. Actual processdetails such asamountsand types
of reagents, clarification and dewatering methods, and filtration equipment will be specified
asaresult of bench and/or pilot scale testing which will be performed during the Remedial

Design phase.

The major components of this alternative are as follows:
L eachate Collection

The location of interceptor drains will depend upon the landfill cap configuration. In
general, the drains would be located along the northern edge
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of the cap topographically downgradient of the observed leachate outbreaks. The total
length of drain would be approximately 1,100 feet.

The collection drainswould consist of perforated pipe placedinagravel filled trench. The
trench would be excavated to the depth of the soil-bedrock interface. The trench depth
would range from approximately 10 to 15 feet below ground surface. If significant
fractures are encountered within the bedrock, they will be sealed with grout prior to
completion of thedraininstallation. A geotextilefilter fabric would be placed around the
gravel envelopein the trench to prevent soil or landfill material from entering the drain.
The bottom of the trench and the downgradient wall would be lined with a synthetic
membrane to contain the leachate. The drains would be sloped to convey the leachate to
one or more sump/pump stations. The leachate will then be pumped to the equalization
tank to begin treatment. A conceptual typical cross-section of aleachateinterceptor drain
isshown in Figure 16.

Leachate flow monitored from April 1991 to March 1993 during operation of the
temporary leachate control and collection system (discussed in Section 1.2.4 of the RI
report) indicated the following average flow rates from the landfill due to leachate
recirculation:

Approximately 7 gallons per minute (gpm) for thefirst six months of operation
Approximately 12 gpm, for the second six month period of operation
Approximately 13 gpm. for the third six month period of operation
Approximately 14 gpm. for the last six months of operation

Theseflow dataindicatethat the recirculation flow rate of leachate through the landfill had
reached a maximum approximately 14 gpm. Natural |eachate discharge from the landfill,
(i.e.without recirculation), would likely be considerably lower than 14 gpm. However, an
average flow rate of 5 gpm is considered reasonable for the life of the landfill closure
especially since capping would significantly reduce the leachate generation rate.
Therefore, cost estimations and conceptual design for treatment are based upon aflow rate
of 5 gpm.

L eachate Treatment

Figure 17 isaconceptual processflow diagram of the treatment process. L eachate would
be stored in an equalization tank to equalize flow. From there, the leachate would be
pumped into a metals-removal process where the metals would be precipitated using
sodium hydroxide. The precipitate would be removed by clarification. Polymer would be
added to enhance clarification.
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Metal precipitate sludge would be dewatered in a plate and frame filter press or an
equivalent process. The sludge can then be tested and disposed of in an approved landfill.

Clarifiedliquid from the metals-removal process, would befiltered to remove suspended
solids and passed through an air stripper to remove ammoniaand any trace VOCs. Theair
stripper is comprised of a column filled with specigilly designed packing with large
surface areas and low fouling characteristics. Air would be passed counter current to the
leachate to strip the ammonia out of the liquid. Some of the volatile organic compounds
would also be removed in the air stripper. It is not anticipated that the vapor discharge
would need treatment. However, thiswould be verified during remedia design.

After air stripping, the pH of the leachate would be lowered to discharge limits, usualy
between 6.0 and 9.0. The treated leachate would then be discharged to an KYPDES
approved discharge outfall.

6.2.4 Comparative Analysisof L eachate Alternatives

Overall Protectiveness

Alternative 3 would provide the best overall protection since leachate would be collected and
treated. Alternative 1 and 2 will provide little or no protection to ecological receptors.

Compliance with ARARS

Only Alternative 3 is expected to be in compliance with ARARSs outlined in Section 8.2.
Alternatives 1 and 2 may result in afailure to meet Ambient Water Quality Criteria(AWQC)
downstream of the site.

L ong-term Effectiveness and Permanence

Alternative 3 would provide the best long-term effectiveness since the leachateis controlled
and hazardous constituentsremoved. Alternatives 1 and 2 will not provide any protection tothe
environment since uncontrolled leachate discharge would continue.
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Reduction of Toxicity, Mobility, or Volume

Alternative 3 is the only alternative that provides direct reduction in toxicity, mobility and
volume of this liquid waste. Landfill capping should considerably reduce the volume of
leachate generated with time since surface water infiltration into the waste is the only
mechanism for generating leachate.

Short-Term Effectiveness

Alternative 1 poses the lowest short-term risk since no remedial activities are performed.
Typical construction hazards associated with trench excavations would be present with
aternative 3. Health risks to site workers who come in contact with leachate constituents
during implementation bf alternatives 2 or 3 are considered minimal and controllable.

I mplementability

Alternative 2 isconsidered highly implementable, sinceits components (fencing, monitoring
wells) have already been completed. Implementation of Alternative 3 is expected to present
only routine construction and planning problems.

Cost

No costs are associated with Alternative 1. The present worth total for Alternative 2 is
$490,250. Most of this cost is for long-term monitoring and is representative of the
ingtitutional actions for the whole site. The present worth total for Alternative 3 is
approximately $3,312,179. Approximately seventy-five percent of thistotal isfor operation
and maintenance of the treatment system and institutional controls.

6.3 Sediment Remedial Alter natives

The remedial alternatives considered address contaminated sediment located along the
unnamed tributary and in the sedimentation pond, shown on Figure 18.

Threeremedia alternative were evaluated for sediment:

. No Action
. Limited Institutional Action
. Excavation and consolidation in the landfill
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6.3.1 Sediment Alternative 1: No Action

This no-action alternative requires no remediation or institutional constraints to address
sedimentsin the unnamed tributary and sedimentation pond Sediments would remain in their
current state.

6.3.2 Sediment Alternative2: Limited I nstitutional Action

The activities for his alternative as applied to sediments are the same as those described in
Section 5.2.2 except that leachate and ground-water quality monitoring would not be applicable
to sediments.

6.3.3 Sediment Alternative 3: Excavation and Consolidation in the L andfill

This aternative involves excavation of stream and impoundment sediments, dewatering and
consolidation of the sediments with landfill waste, both of which would be capped. Executing
this alternative during dry periods may preclude the need for surface water diversion.

Continued use of the sedimentation pond can be achieved by removal of the impoundment
sediments. A compacted clay lining would be placed within the sedimentation pond after
sediment removal iscompleted to eliminate possi ble exposure by ecol ogical receptorsto any
remaining sediment residues.

The Unnamed Tributary would return to a more natural state after removal of the stream
sediments. Sediments would be removed from the tributary to the extent that native soil is
visually exposed.

Excavation and removal of the sediments must precede the capping of the landfill. Placement
inthelandfill would necessitate regrading of the placement areas. Placing the sedimentsunder
the landfill cap would significantly reduce the potential for migration of constituents.

6.3.4 Comparative Analysisof Sediment Alternatives

Overall Protectiveness

Overdl protection provided by Alternative 3 is considered better than the other sediment
aternatives primarily because the sediments would be contained beneath the landfill cap
preventing both contact with ecological receptors and migration of
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sediment constituents off-site. Alternative 1 and 2 would not be protective of ecological
receptors asindicated by the Baseline Risk A ssessment and downstream migration of impacted
sedimentsis expected.

Compliance with ARARS

Alternative 3 appears to be the sediment aternative mostly likely to comply with the ARARS
outlined in Section 8.2. Alternatives 1 and 2 are unlikely to satisfy the location-specific
ARARs related to wildlife protection.

L ong-term Effectiveness and Permanence

Long-term effectiveness is achieved best with Alternative 3 since the sediments would be
removed from pathways of continued surface water flow which may promote long-term
leaching. Ecological risks posed by the existing sediment quality are expected to remain with
Alternatives 1 and 2.

Reduction of Toxicity, Mobility, or Volume

Alternative 3 would be effective in reducing the mobility of sediment constituents since
aternative 3 involves landfill containment. No reduction of toxicity or volume of sediment
constituents would be anticipated with implementation of alternative 3. No reduction of
toxicity, mobility or volume of sediment constituents can be anticipated with alternative 1 and
2.

Short-Term Effectiveness

Short-term effectivenessis achieved best with alternatives 1 and 2 since no remedial actions
(i.e. disturbance of the sediments) would take place. Alternative 3 would have the lowest
short-term effectiveness. However, short-term risk resulting from sediment excavation and
transport can be easily mitigated with engineering controls.

I mplementability

Alternative 3isconsideredimplementabl e since consolidation of sedimentswith landfill waste
wouldallow re-use of the existing sedimentation pond for surface water run-off control of the
capped landfill. Implementation of aternative 3 would also provide needed subgrade backfill
for landfill cap placement.
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Cost

No costs are associated with alternative 1. The estimated cost for alternative 3 is
approximately $244,000. The present worth cost of 2 is about $490,000. This total is not
directly comparable to the other sediment alternatives since it is applicable to the site as a
whole as previously discussed.

7.0 THE SELECTED REMEDY

Based on the Remedial Investigation, Baseline Risk Assessment, Feasibility Study and on
consideration of therequirementsof CERCLA and the NCP, EPA has determined that the most
appropriate remedy to mitigate the current and potential ecological risks associated with the
Green River Disposal Landfill will consist of the following:

1. Landfill Alternative 4: Capping With a Composite Barrier Cover

2. Leachate Alternative 3. Collection with Subsurface Drains, Chemical/Physica
Treatment for Removal of Heavy Metals and Organic Compounds; Discharge of
Treated Water into the Unnamed Tributary

3. Sediment Alternative 3: Excavation and Consolidation in the Landfill

4. Removal of surface debris and/or buried wastes |located in the east and west ravines,
and dispose these wastes within the landfill cap.

Thetotal present worth cost of implementing these remediesisestimated at $11,000,000. The
objectivesfor the remedial action are:

Landfill:

*  Prevent direct exposure with the landfill contents

. Minimize storm water infiltration and production of |eachate

*  Prevent migration of contaminants by leachate collection and treatment
»  Control surface water runoff and erosion

e  Control fugitive gas emissions
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L eachate:

. Prevent direct exposure or ingestion of leachate by environmental receptors
*  Prevent migration of contaminantsfrom thelandfill wastesto the groundwater and
unnamed tributary

Sediment:
*  Prevent direct exposure to ecological receptors.

7.1 Performance Standards

Landfill Cap

The landfill cap shall, at minimum, be designed and constructed to meet State performance
requirements outlined in 401 KAR 48:080. The components of the cap shall include: a
vegetation/soil top layer (graded to maximize storm water run-off); afilter and drainagelayer;
and acombination of aclay layer and ageomembranelayer to minimizeinfiltration. Thedesign
of the cap shall consider long-term permanence and minimal long-term maintenance as
principa design elements. EPA in consultation with KDEP and the local community will
review and approve the final cap design.

The cap shall be designed to accommodate for possible settlement, and requirements for gas
venting will be evaluated during the design phase. Applicable or Relevant and Appropriate
Requirements (ARARS) identified for this component are listed in Section 8.2.

L eachate

Theleachate collection system shall be designed and constructed to collect |eachate from the
landfill waste at the perimeter of the waste disposal area and from below the landfill cap.
L eachate shall not be permitted to seep through the landfill cap or migrate off site by any
means.

The leachate treatment system shall be designed and constructed to remove or substantially
reduce the concentrations of any hazardous or toxic constituents present. Thetreatment system
effluent shall meet all applicable, or relevant and appropriate requirements for discharge
on-site to the unnamed tributary. The effluent discharge shall comply with effluent standards
and monitoring requirements
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pursuant to the Kentucky Pollutant Discharge Elimination System (KPDES) program. The
|eachate collection and treatment system shall be maintained functional and operational for up
to 30 years to meet the objectives outlined in the previous section.

The system shall be designed and constructed based on the conceptual model presented in
Figure 17. ARARs identified for this component of the remedy are listed in Section 8.2.

Sediment

Contaminated sediment from the unnamed tributary identified in Figure 18, shall be excavated
and consolidated within thelandfill, under thelandfill cap. Excavation of the sediment shall be
conducted in a manner that will minimize destruction of the surrounding environment (i.e.
trees, wildlife habitats, etc.). The contaminated sediment in the stream and sedimentation pond
identified in the Remedial Investigation Report shall be removed to the extent that all of the
sediment at these locations will be excavated. EPA will verify by visua inspection that all
sedimentsin the areas of concern areremoved in accordancewith thisROD. The stream shall
thenberestoredtoitsnatural state by regrading and replacement of sediment where necessary.
ARARsi dentified for this component are listed in Section 8.2.

7.2 Modifying Criteria
7.2.1 State Acceptance

The Kentucky Department for Environmental Protection (KDEP) assisted EPA in reviewing
all technical reports produced during the Rl and FS. Upon review of thisROD, KDEP raised
aconcern regarding the proposed landfill cap. KDEP believesthat a more appropriate landfill
cap would be acap that meetsthe requirements of Kentucky Hazardous Waste Regulations(i.e.
aRCRA Subtitle C Hazardous Waste Landfill Cap). This concern is based on the belief that
Kentucky Hazardous Waste Regulations are ARA Rs because hazardous wastes may have been
disposed at the site.

EPA does not agree with this assessment for the following reasons. EPA hasdetermined that
Kentucky Hazardous Waste Regulations (i.e. RCRA landfill cap closurerequirements) are not
applicable to the Green River Disposal site. Site records indicate that industrial wastes, that
may have been characterized as ahazardous wastes (under the current RCRA definition), were
accepted at the site
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prior to 1980, when hazardous wasterestrictions became effective. Therecordsalso indicate
that wastes disposed of at the site after 1980 were primarily miscellaneous trash, with afew
specifically approved exceptions. Therefore, since no RCRA-defined hazardous wastes were
disposed at the site after 1980, RCRA landfill closure requirements or Kentucky Hazardous
Waste Regulations do not apply.

With respect to the design of thelandfill cap, EPA hasdetermined that aRCRA Subtitle C cap
may be relevant based on the types of wastes disposed at the site, but it is not appropriate
because of thelow-level threats posed by the site and the high level of protectivenessachieved
by acomparable cap. Analytical results of samples collected from the buried wastes show that
the wastes do not exhibit hazardous waste toxicity characteristics (40 CFR 8261.24). The
landfill cap selected in this ROD is the best aternative to the RCRA Subtitle C cap and
provides the greatest degree of protection in comparison to other cap alternatives eval uated.

EPA recognizes that RCRA Closure and Post Closure Care groundwater monitoring
requirements may be relevant and appropriate; however, groundwater monitoring to further
evaluate the extent of contamination at thissitewill be completed asdiscussed in Section 4.1,
and the need for a groundwater cleanup action will be addressed in a subsequent ROD.

Upon consideration of EPA’s response to the landfill cap issue, KDEP concurs with the
selected remedy for the landfill. However, KDEP does not fully agree with the remedial
investigation conducted at the KCR site, and therefore, does not concur with EPA’ s decision
to take no action at the KCR site. A copy of the Kentucky’ sletter isincluded in Appendix A.

7.2.2 Community Acceptance

Thelocal Maceo community organized agroup of concerned citizensto monitor the progress
of EPA’ sinvestigation and cleanup of thesite. Thisgroup, called the Green River Toxic Waste
Cleanup Association, is very involved at the site and has actively participated in the remedy

selection process.

Based on the comments provided by the group at the Proposed Plan Public Meeting, EPA
believesthat the community accepts and supports the proposed remedy outlined in thisROD.
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80 STATUTORY DETERMINATIONS
8.1 Overall Protection of Human Health and the Environment

The selected remedy will provide the best overall protection to human health and the
environment by:

 Containing the landfilled mass by capping and immobilizing hazardous constituents,
minimizing leachate generation
* Preventing direct exposure of leachate by ecological receptors and minimizing

off-site leachate migration through collection and treatment
* Preventing/eliminating direct exposure to the landfill wastes and contaminated

sediments by human and ecol ogical receptors.

Implementation of the selected remedy will reduce ecological risks below the acceptable
threshold of one Ecological Quotient (EQ). The selected remedy meets the NCP' s required
threshold criteriafor protection of human health and the environment.

8.2 Compliance with Applicable or Relevant and Appropriate Requirements
(ARARS)

The selected remedy, consisting of the four components identified in Section 7.0, will meet
al Federal and State ARARsidentified below. The ARARsare presented as Chemi cal-Specific,
L ocation-Specific, and Action-Specific requirements, and are identified as follows:

Action-Specific ARARS:

1. Thelandfill cap will, a minimum, meet the requirements established in the
following Kentucky Solid Waste Rules:

» Cap Design Requirements for Contained Landfills (401 KAR 48:080)
» Operating Requirements for Contained Landfills (401 KAR 48:090)

Theseregulations establish requirementsfor landfill cap design and site closure, and are

considered relevant and appropriate since the Green River Landfill was constructed
before the effective date of these rules.
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Groundwater monitoring associated with operation and maintenance of the landfill after
construction of the cap shall meet the substantive requirements outlined in Kentucky
Solid Waste Rules, Surface and Groundwater Monitoring and Corrective Action (401
KAR 48:300). Because the site is an existing closed facility, these requirements are
considered to be relevant and appropriate. Additionally, EPA recognizes that RCRA
Closureand Post Closure Care groundwater monitoring requirementsmay berelevant and
appropriate; however, groundwater monitoring to further evaluate the extent of
contaminationat thissitewill be completed asdiscussed in Section 4.1, and the need for
agroundwater cleanup action will be addressed in a subsequent ROD.

Air quality at the site during construction shall meet the National Ambient Air Quality
Standards (CAA, 40 CFR Part 50) and the Kentucky Ambient Air Quality Standards (401
KAR 53:010). These standards are considered applicable.

The effluent discharge from the leachate treatment system shall meet the substantive
requirements of the Kentucky Pollutant Discharge Elimination System program (401
KAR 5:055, Section 6). These requirements are applicable for regulating effluent
discharges from the leachate treatment system into the unnamed tributary.

If hazardous wastes are generated by implementation of the selected remedy, then these
wastes shall be managed in accordance with the requirements of the Resource,
Conservationand Recovery Act (RCRA, 40 CFR Parts 260 to 270). Theserequirements,
considered applicable to the selected remedy, regulate the treatment, storage, and
disposal of hazardous waste.

L ocation-Specific ARARS:

1.

Fish and Wildlife Protection (16 USC 661-666¢, 6 USC 2901 et seq 33 CFR 320-330;
40 CFR 6.302) requires adequate protection of fishand wildlifeif any stream or body of
water ismodified. Theseregulationsare applicableto remedial activitiesassociated with
the unnamed tributary.

Protection of Wetlands (Executive Order 11009 40 CFR 6.302, Appendix A) regul ates
actions involving construction of facilities or management of property in wetlands to
avoidadverse effects, minimize potential harm, and preserve and enhance wetlandsto the
extent possible. This requirement is considered relevant and appropriate because
remedial actions on-site may affect wetlands and surface water bodies off-site through
effluent dischargesin the unnamed tributary.
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3. Endangered Species Act of 1973 (16 USC 1531-1544) provides protection of
endangered or threatened species. Although no endangered and threaten species were
observed at the site, thisrequirement is relevant and appropriate to preserving protected
wildlife and their habitats at or near the site during construction of the remedy.

Chemical-Specific ARARS:

1. Kentucky Water Quality Standards (401 KAR 5:031) establishes surface water standards
protective of aquatic life. These standards are applicable to the remedy selected to
protect surface water bodies from the leachate treatment effluent discharge.

To Be Considered (TBC) Criteria or Guidance

CERCLA guidance provides for the identification of criteria that may be relevant and
appropriate to the circumstances of the release at a site, but which do not meet the statutory
definition of an ARAR. To be defined as an ARAR, a standard or criterion must be a
requirement or regulation promul gated under federal or state authority, and must be of general

applicability. Other standards or criteria, known as criteria“to be considered”, or TBCs, may
be necessary in order for the remedy to be fully protective of human health and the
environment.

EPA hasidentified thefollowing TBCswhich may be used to establish cleanup level sand other
performance standards for the selected remedy:

1. NOAA Technical Memorandum NOS-OMAS2 “Potential for Biological Effects of
Sediment-Sorbed Contaminants Tested in the National Status and Trend Program”

2. InterimGuidanceon Establishing Soil Lead Clean-up Levelsat Superfund Sites, OSWER
9355.4-02, September 7, 1989

3. Handbook to Support the Installation Restoration Program (IRP) Statements of Work,
Volume 1, Section 3, “Ecological Risk Assessment”, May 1991

4.  Conducting Remedia Investigations/Feasibility Studiesfor CERCLA Municipal Landfill
Sites EPA/540/P-91/001, February 1991, Guidance Document

42


Data Services

Data Services


Record of Decision
Green River Digposal Landfill Site

10.

11.

Coversfor Uncontrolled Hazardous Waste Sites, EPA/540/2-85/002, September 1985
Guidance Document

Overviewof RCRA Land Disposal Restrictions(L DRs) USEPA Directive: 9347.3-01FS,
July 1989

Superfund. Accelerated Cleanup Bulletin, Presumptive Remediesfor Municipal Landfill
Sites, Publication 9203.1-021, February 1993

Technical Guidance Document: Quality Assurance and Quality Control for Waste
Containment Facilities, USEPA Office of Research and Development, EPA/600/R-
93/182, September 1993

Technical Guidance Document: Construction Quality Management for Remedia Action
and Remedial Design Waste Containment Systems, USEPA Office of Research and
Development, EPA/540/R-92/073, October 1992

Technica Guidance Document: Final Coverson Hazardous Waste L andfillsand Surface
Impoundments, USEPA Office of Solid Waste and Emergency Response,
EPA/530-SW-89-047, July 1989

Seminar Publication: Design and Construction of RCRA/CERCLA Final Covers, USEPA
Office of Research and Development, EPA/625/4-91/025, May 1991.
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RESPONSIVENESS SUMMARY

1.0 OVERVIEW

A 30 day public comment periodfor the Green River Disposal Sitewas established from July
19, 1994 through August 17, 1994. The purpose of the comment period wasto request public
input concerning EPA’ srecommended cleanup remedy for the site. The public comment period
was initiated through the Proposed Plan Fact Sheet (sent to concerned citizens and local

officialson EPA’s mailing list) and through a notice placed in the local newspaper. A public
meeting was held on August 4, 1994. to discuss the remedial investigation with concerned
citizens and formally present EPA’ srecommended remedy for the site. The meeting was held
a the Maceo Elementary School in Maceo, Kentucky. EPA representatives responded to
comments and questionsfrom thelocal community at the meeting. A transcript of the meeting
Isincluded with this document in Appendix B.

Based on the comments provided by the Green River Toxic Waste Cleanup Association
(Cleanup Association), EPA believes that the Maceo community supports EPA’s selected
remedy. EPA worked closely with the Cleanup Association to determine and address the
community’ s concerns throughout the Superfund process.

2.0 BACKGROUND ON COMMUNITY INVOLVEMENT

Thelocal community has had concerns about the site since the landfill began operating in the
early 1970s. Thesitefileretained by the Kentucky Department for Environmental Protection,
Division of Waste Management, documents many nuisance complaints about the site from
neighbors. There were also concerns from adjacent property owners about |leachate and
contaminated groundwater.

When the EPA becameinvolved at the site in 1988, the community organized into aloosely
cohesive group. In 1992 a local community group, called the Maceo Concerned Citizens
Group, adopted the Green River Site asone of their projects. By 1993, members of thisgroup
primarily concerned about the Green River Site established themselves as the Green River
Toxic Waste Cleanup Association (Cleanup Association) to monitor progress at the site. The
Cleanup Association remains very involved in activities related to the site. This group has
provided valuable information about the site and provided assistance to EPA in coordinating
meetings with local officials and with the community at large.

Throughout the remedial investigation and feasibility study, EPA worked closely with the
Cleanup Association. Draft reports and documents were provided for the Cleanup
Association’ s commentsand input. Formal and informal meetingswere held in the community
to keep citizensinformed about the site and to discussissues of concern.
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3.0 SUMMARY OF MAJOR PUBLIC COMMENTS RECEIVED DURING THE
PUBLIC COMMENT PERIOD, AND EPA RESPONSES

EPA issued a Proposed Plan Fact Sheet summarizing the results of theremedial investigation,
feasibility study and baseline risk assessment on July 15 1994. The fact sheet al so described
EPA’ s proposed final remedy for the site and announced a public comment period. The Fact
Sheet was sent to the local community, and to local, State, and Federa officials.

The 30-clay public comment period began on July 19, 1994 and ended on August 17, 1994.
Two setsof written commentswere received by EPA. One set of commentswas submitted by
the Kentucky Resources Council, anonprofit environmental organization, and the other set of
comments was submitted by the Green River Coordinating Group, who are the Potentially
Responsible Parties that have completed the RI/FS.

Thefollowing isasummary of the major comments EPA received during the comment period
and EPA’ s response:

Kentucky Resour ces Council (KRC) comments:

It appears that all of the comments provided by KRC were based on a cursory review of the
Proposed Plan Fact Sheet. One of the purposes of the Proposed Plan Fact Sheet isto provide
the public with abrief summary of the remedial investigation results. Conclusions about how
the investigation was conducted, cannot be made from the information presented in the fact
sheet. Many of KRC's concerns can be specifically addressed by areview of the Rl and FS
Report, located in the Green River Disposal Landfill Site Administrative Record.

1. COMMENT: The KRC is concerned that the investigation and characterization of the
Kelly Cemetery Road Site (Road Site) was not adequate to support a remedial decision.
The following two points were presented:

1) Not enough samples were collected at the Road Site to perform an adequate risk
assessment in accordance with Kentucky Regulations (KRS 224.01-400).

2) No sediment samples were collected in the drainage ways or intermittent stream
located in the ravine between the Road Site and the landfill.
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EPARESPONSE: TheKelly Cemetery Road Sitewasincluded as part of the Green River
Disposal Landfill Superfund Site because of concernsthat residual soil contamination was
not addressed during thedrum removal conducted by the Commonwealth. Kentucky Division
of Waste Management files do not clearly indicate the extent in which soil in the drum
disposal areawasinvestigated or remediated. Additionally, the files do not clearly define
or locate the areawhere the drum removal occurred. Subsequently, twenty-five acreswere
investigated alongside Kelly Cemetery Road to | ocate the drum disposal areaand determine
If aremedial response was necessary.

The Potentially Responsible Parties prepared a risk-based statistical sampling plan with
assistance from EPA’s Office of Research and Development, Quality Assurance
Management Staff. The sampling plan for the Road Site was prepared and implemented in
accordance with the Data Quality Objectives Processfor Superfund (EPA 540-R-93-071).
The number, typesand location of soil sampleswere meticulously determined. It was shown
statistically that asample composed of nine aliquots adequately characterizesthe presence
of contaminantsin an acre area. Composite soil sampleswere collected from each acrein
the 25 acre study area. The sampleswere analyzed for specific contaminants associated with
the wastes disposed at the site. Additionally, soil samples collected from the areas
suspected to be the drum disposal area were analyzed for a complete list of compounds
(Target Compound List and Target Analyte List compounds). The highest concentrations
detected in the samples were then used to estimate human health risks associated with
exposure to the surface soil. The results of the risk assessment were within EPA’s
acceptable limits.

A sediment and surface water sample was collected from the ravine between the Road Site
and the landfill, and numerous sediment and surface water samples were collected
topographically upgradient of thelandfill and downgradient from the Road Site. The sample
results did not show the presence of contaminants associated with the Road Site.

The amount and types of soil samples collected from the Kelly Cemetery Road site fully
satisfies the remedial investigation/feasibility study (RI/FS) requirements of the National
Oil and Hazardous Substances Pollution Contingency Plan (NCP) (40 CFR 8300.430). The
State statute KRS 224.01-400 is substantially equivalent to the NCP requirements for
performance of an RI/FS and selection of a remedy. EPA believes that the quantity and
quality of the data collected from the Kelly Cemetery Road Siteis sufficient to adequately
support a no-action decision.

. COMMENT: KRC believes that Resource Conservation and Recovery Act (RCRA)

closure requirements is an action-specific Applicable or Relevant and Appropriate
Requirement (ARAR) because of the nature of the ferrocyanide wastes disposed at
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the site. Additionally, since RCRA should be an ARAR and the area may be considered a
land disposal unit, KRC suggests that groundwater monitoring would also be considered
an action-specific ARAR

EPA RESPONSE: The premise of this comment is that soil contamination exists at the
Kelly Cemetery Road Site. However, based on the results of the remedial investigation
(indicating that no significant residual surficial soil contamination exists), EPA has
determined that no further action is necessary. Therefore, since no remedial action is
proposed, RCRA closure requirements are not appropriate for consideration.

3. COMMENT: It appearsfrom thefact sheet that soil sampling around thelandfill perimeter
showedsignificant levels, of contamination. It isnot clear whether sufficient sampling was
performed to determine the full extent of such contamination, or if such sampling is
planned as part of the remedy to ensurethat all the contamination isbrought under the cap.

EPA RESPONSE: No supplemental surface soil sampling will be necessary for soil
around the landfill since the proposed landfill cap will encompass all of the areas where
surficial soil sampleswere collected. Additionally, surface soilsadjacent to thelandfill in
areas outside the cap will be consolidated within the cap. Those areaswill be regraded and
covered with avegetative layer.

4. COMMENT: Based on the nature of the identified industrial wastes disposed of at the
landfill, and the hazardous constituents detected at the site, a RCRA cap over the landfill
would appear to be an action-specific ARAR.

EPA RESPONSE: EPA has determined that RCRA closure requirements are not
applicableto the Green River Disposal site. Siterecordsindicatethat industrial wastes, that
may have been characterized as a hazardous wastes (under the current definition), were
accepted at the site prior to 1980, when RCRA restrictions became effective. Therecords
also indicate that wastes disposed of at the site after 1980 were primarily miscellaneous
trash, with a few specifically approved exceptions. Therefore, since no RCRA-defined
hazardous wasteswere disposed at the site after 1980, RCRA landfill closure requirements
are not applicable.

Withrespect to the design of the landfill cap, EPA has determined that aRCRA Subtitle C
cap may berelevant based on the circumstances at the site, but it isnot appropriate because
of the low-level threats posed by the site and the high level of protectiveness achieved by
acomparable cap. Analytical results of samples
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collected from the buried wastes show that the wastes do not exhibit hazardous waste
toxicity characteristics (40 CFR §261.24). Thelandfill cap selected in thisROD isthe best
aternative to the RCRA Subtitle C cap and provides the greatest degree of protection in
comparison to the other cap alternatives evaluated.

EPA recognizes that RCRA Closure and Post Closure Care groundwater monitoring
requirements may be relevant and appropriate; however, groundwater monitoring at thissite
will be addressed in a subsequent ROD.

5. COMMENT: TheKRC isconcerned that the Presumptive Remedy A pproach implemented
a thissite haslimited the types of possibleremedial alternativesevaluated inthefeasibility

study.

EPA RESPONSE: The presumptive remedy approach for municipa landfills was developed
by EPA based on an analysisof feasibility studies conducted for similar typesof sites. The
EPA analysis concluded that containment is the most appropriate type of remedy for
municipal landfills, except under unusual or site-specific circumstances. EPA decided to
use this approach at the Green River site since the remedial investigation confirmed that
there were no unusual circumstancesto consider. This approach was utilized to streamline
the evaluation of the containment remediesfor thelandfill only, and was not applied to the
remedy evaluation for leachate or sediment treatment alternatives. The feasibility study
conducted for this site complies with the requirements of the NCP and included all
reasonable remedial technologies appropriate for this site.

6. COMMENT: The KRC isconcerned that selecting alandfill remedy prior to reaching a

conclusion regarding groundwater may result in afinal overall site remedy that would be a
less effective source control remedy.

EPA RESPONSE: At this site, selection of a landfill cap, leachate collection and
treatment, and sediment treatment, isbased on factorsindependent of groundwater remedy
considerations. As stated in the Proposed Plan Fact Sheet, EPA will conduct additional

groundwater sampling and analysisto better determinetherel ationship between the landfill

and groundwater. Selection of alandfill cap and leachate collection system will have no
relevancy on selecting a groundwater remedy, or have no impact on the effectiveness of a
groundwater pump-and-treat system,

Upon evaluation of the additional groundwater analyses, EPA will issue a separate Record
of Decision to document afinal decision concerning groundwater at the site.
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Green River Coordinating Group (Coordinating Group) Comments:

1. COMMENT: The Coordinating Group supports EPA’s decision to conduct additional
groundwater analyses, but recommends shortening the planned two year groundwater
monitoring period. The Coordinating Group feel sthat based on the age of thelandfill, atwo
year period may not be required.

EPA RESPONSE: EPA is not opposed to shortening the monitoring period, and
encourages any effortsto collect the datanecessary asquickly aspossible. However, EPA
will not approve a sampling plan that does not provide the necessary data upon which to
base aremedy decision, or accept any data that may be suspect.

2. COMMENT: The Coordinating Group agrees that containment is the most appropriate
type of remedy for this site. However, they do not agree with the landfill cap remedy
aternative selected by EPA. The Coordinating Group believesthat thelow risks associated
with the site does not justify the use of a composite barrier throughout the site. They
recommend selecting a combination of Alternatives 2 (capping with aclay barrier) and 3
(capping with asingle barrier geomembrane), with theflexibility of formally deciding upon
the final configuration during the design process.

EPA RESPONSE: EPA selected the composite barrier cap as the preferred alternative
because this design, in comparison to the other alternatives evaluated, provides the
optimum balance of the nine evaluation criteriarequired by the NCP. EPA recognizesthe
needfor design flexibility, and believesthat the composite barrier cap sel ected can provide
the flexibility needed for this site. EPA also acknowledgesthat the composite cap may be
difficult to construct over certain areas of the site because of slope considerations.
Therefore, to allow for the difficult constraintsimposed by site (slope, site access, etc.),
and according to the NCP (40 CFR 300.430(¢e)(5)), EPA may consider alternateinnovative
cap design modifications if those design modifications provide comparable or superior
performance or implementability; provide for fewer or lessor adverse impacts to the
surrounding community than the original approach; and lowers costs. EPA in consultation
with KDEP and the local community will review and approve the fina cap design.
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Table 2
CONSTITUENTS DETECTED IN LEACHATE SEDIMENT SAMPLES
GREEN RIVER DISPOSAL SITE
DAVIESS COUNTY, KENTUCKY

AUGUST 1990
Page 1 of 2
Constituents Frequency of Detection Range of Detected Location of Maximum Concentration

Concentrations Detected
VOLATILES (mg/kg)
2-Butanone 1 of 10 NA 0.065 LS-09
4-Methyl-2-pentanone 1 of 10 NA 0.017 LS-08D
Acetone 7 of 10 0.007J 0.24 LS-09
SEMI -VOLATILE (mg/kg)
2-Chlorophenol 1 of 11 NA 0.85 LS-C05
4-Methylphenol (p-Cresol) 2 of 11 16 24 LS-06
Anthracene 1 of 11 NA 0.8 LS-CO05
Benzo(b)fluoranthene 1 of 11 NA 0.66 LS-C05
Benzo(g,h,i)perylene 1 of 11 NA 0.79 LS-CO5(RE)
Benzyl Alcohol 3 of 11 0.077J 24 LS-06
Di-n-butyl phthalate 3 of 11 0.12 11 LS-C03
Isophorone 1 of 11 NA 1 LS-C05
Pentachlorophenol 3 of 11 NA 1.9 LS-CO05
Phenanthrene 3 of 11 0.17J 0.71 LS-CO05
Phenol 1 of 11 NA 0.36 LS-06
Pyrene 4 of 11 0.042J 1.0 LS-C05
TOTAL METALS (mg/kg)
Aluminum 10 of 10 874 10900 LS-02
Antimony 4 of 10 11.6B 44.2 LS-14
Arsenic 10 of 10 1.2B 24.3 LS-14
Barium 9 of 10 28.6B 1350 LS-14
Beryllium 9 of 10 2 9.6 LS-14




Tabl e 2 (conti nued)
CONSTITUENTS DETECTED IN LEACHATE SEDIMENTS
GREEN RIVER DISPOSAL SITE
DAVIESS COUNTY, KENTUCKY

AUGUST 1990 Page 2 of 2
Constituents Frequen_cy of Range of De;ected Location of Maximum Concentration
Detection Concentrations Detected
Cadmium 6 of 10 1.2B 36.3 LS-06
Calcium 10 of 10 147B 26900 LS-06
Chromium 9 of 10 16.3 200 LS-06
TOTAL METALS (Continued)
Cobalt 9 of 10 9B 22.8 LS-C02
Copper 8 of 10 14.3 124 LS-06
Iron 10 of 10 334 175000 LS-14
Lead 10 of 10 1 2340 LS-06
Magnesium 9 of 10 1480 4570 LS-06
Manganese 10 of 10 5.8 4450 LS-06
Mercury 1 of 10 NA 0.56 LS-06
Nickel 9 of 10 24.3 133 LS-06
Potassium 9 of 10 1760 6950 LS-08
Silver 1 of 10 NA 8.8 LS-09
Sodium 9 of 10 3340 8810 LS-06
Vanadium 10 of 10 1.9B 25.1 LS-02
Zinc 10 of 10 9.4 16400 LS-06
J- Indicates an estimated value. Concentration detected was below the Contract Required Quantitation Limit (CRQL).
B - The reported value was obtained from a reading less than the Contract Required Detection Limit (CRDL).
RE- Sample results from reanalysis.

NA - Not applicable.

For sample locations, see Figure 2-6.
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Table 3

GREEN RIVER DISPOSAL SITE
DAVIESS COUNTY, KENTUCKY

AUGUST 1990

CONSTITUENTS DETECTED IN LEACHATE SEEP WATER SAMPLES

Page 1 of 2

Constituents

Frequency of Detection

Range of Detected Concentrations

Location of Maximum Concentration Detected

VOLATILES (ug/L)

4-Methyl-2-pentanone 3 of 7 1J 13 LW-8
Chlorobenzene 3 of 7 1 44 LW-6
Ethylbenzene 3 of 7 5 26 LW-6
Toluene 3 of 7 0.3J 14 LW-8
Xylenes 2 of 7 18J 32 LW-8
SEMI-VOLATILES (ug/L)

2-Methylphenol (o-Cresol) 1 of 7 NA 19 LW-8 D
4-Methylphenol (p-Cresol) 1 of 7 NA 17 LW-8 D
Naphthalene 5 of 7 3J 21 LW-8 D
bis(2-Ethylhexyl)phthalate 5 of 7 3J 30 LW-2
Dimethyl phthalate 3 of 7 7J 13 LW-8
INORGANICS (mg/L)

Aluminum 7 of 7 0.134 BEN 3.70 LW-2
Arsenic 1 of 7 NA 0.016 BW+ LW-8
Barium 7 of 7 0.370 2.46 LW-14
Cadmium 2 of 7 0.004 B 0.008 LW-2
Calcium 7 of 7 65.8 925 LW-2
Chromium 5 of 7 0.009 B 0.017 LW-26 (A)
Copper 6 of 7 0.011B 0.412 LW-8
Cyanide 4 of 7 0.0191 N 0.137 LW-2




Table 3 (continued)
CONSTITUENTS DETECTED IN LEACHATE SEEP WATER SAMPLES
GREEN RIVER DISPOSAL SITE
DAVIESS COUNTY, KENTUCKY

AUGUST 1990 Page 2 of 2
Constituents Frequency of Detection Range of Detected Concentrations Location of Maximum Concentration Detected

Iron 7 of 7 5.55 69.2 LW-14

Lead 4 of 7 0.003 BWN 0.457 LW-C01

Magnesium 7 of 7 169 710 LW-16

Manganese 7 of 7 0.130 12.4 LW-2

Mercury 1 of 7 NA 0.00023 LW-6

Nickel 7 of 7 0.026 B 0.065 LW-8

Potassium 7 of 7 443 6010 LW-8

Silver 3 of 7 0.011 0.024 LW-2 & LW16

Sodium 7 of 7 4370 9850 LW-8

Zinc 7 of 7 0.012B 2.05 LW-C01

NOTE: Samples analyzed included LW-02, LW-06, LW-08, LW-09, LW-14, LW-16, and LW-CO1.

B- The reported value was obtained from a reading less than the Contract Required Detection Limit (CRDL).

E- The reported value is estimated because of the presence of interference.

N - Spiked sample recovery was not within control limits.

W - Post-digestive spike for Furnace AA analysis is out of control limits, while sample absorbance is less than 50% of spike absorbance.
J- Indicates an estimated value.

+ - Correlation coefficient for the MSA is less than 0.995.

(A) - Duplicate of LW-06.

NA - Not applicable.

For sample locations, see Figure 2-6.
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CONSTITUENTS DETECTED IN LEACHATE WATER SAMPLES
GREEN RIVER DISPOSAL SITE
DAVIESS COUNTY, KENTUCKY

Tabl e 4

JANUARY 1993

Constituents

Freqguency of Detection

Range of Detected Concentrations

Location of Maximum Concentration Detected

VOLATILES (ug/l):

4-Methyl-2-pentanone 2 of 4 9J 10 LWO1E
Acetone 1 of 4 69 LWO1ED
Benzene 2 of 4 1J 8 LWO1E
Chlorobenzene 2 of 4 1J 13 LWO1E
Ethylbenzene 2 of 4 5J 14 LWO1E
Xylenes, Total 3 of 4 0.9J 29 LWO1E
SEMI-VOLATILES (ug/l):

2,4-Dimethylphenol 2 of 3 73 76 LWO1DE
2-Methylphenol (o-Cresol) of 3 50 LWO1DE
TOTAL METALS (mg/L):

Aluminum 3 of 3 1.44 2.48 LWO1DE
Barium 3 of 3 0.0676 B 2.42 LWO1DE
Cadmium 1 of 3 NA 0.008 SWLCPB
Calcium 3 of 3 33.8 141 LWO1DE
Chromium 1 of 3 NA 0.024 LWO1DE
Cyanide 3 of 3 0.0061 B 0.0271 SWLCPB
Iron 2 of 3 3.24N 35.8N LWO1DE
Magnesium 3 of 3 24.7 316 LWO1DE
Manganese 3 of 3 0.16 1.21 LWO1DE
Nickel 2 of 3 0.034 B 0.097 LWO1DE
Potassium 3 of 3 28.8 3590 LWO1CE
Sodium 3 of 3 204 8050 LWO1CE
Zinc 3 of 3 0.0224 1.18 SWLCPB
Ammonia Nitrogen (mg/l) [ 3 of 3 | 2.1 | 530 | LWO1CE

NOTES: SWCPA and SWCPB are leachate pond samples. LW-01CE Is a non-volatile seep composite and LW-01E and LW-02E are grab-seep samples for volatile organics.

B - The reported value was obtained from a reading less than the Contract Required Detection Limit (CRDL).

N - The value is estimated because spike sample recovery was not within control limits.

J- Indicates an estimated value. Concentration detected was below the Contract Required Quantitation Limit (CRQL).
NA - Not applicable.

The sample locations are shown on figure 2-7.
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Tableb

CONSTITUENTSDETECTED IN AMBIENT AIR
Green River Disposal Site
Daviess County, Kentucky

FREQUENCY RANGE OF
PARAMETER OF DETECTION DETECTED SELECTION
DETECTION LIMITS CONCENTRATION CRITERIA
VOLATILE COMPOUNDS (Fa/ne):
2—Butanone 1 / 6 10 15
* Acetone 2 | 6 10 5] — 30 a
* Benzene 6 [/ 6 5 36 — 28 a
* Cumene 1 / 6 5 71 a
* Ethylbenzene 6 / 6 5 55 — 100 a
Heptane 3 [/ 6 5 6 — 43
* Hexane 6 |/ 6 5 54 — 52 a
* Toluene 6 [/ 6 5 27 — 110 a
* Trichloroethene 1 |/ 6 5 6.8 a
* Xylenes, Total 6 [/ 6 5 17 — 107 a
TOTAL METALS (Fa/n?):
Copper 2 | 6 0.0036 0023 — 0034
Iron 5 | 6 0.011 0142 — 0284
* Manganese 5 [ 6 0.0018 0009 — 0.029% a

* = Constituents of concern
a = Selected as constituent of concern based on the toxicity screen



Table6

CONSTITUENTS DETECTED ON SURFACE WATER
Green River Disposal Site
Daviess County, Kentucky

FREQUENCY RANGE OF RANGE OF
OF DETECTION DETECTED SELECTION

PARAMETER DETECTION LIMITS CONCENTRATION CRITERIA

DISSOLVED METALS (mg/L):

Aluminum, Dissolved 2 3 0.0115 — 0.023 0.0252 B — 0.0332 B

Barium, Dissolved 3 3 0.002 0.0357 B — 0.157 B

Calcium, Dissolved 3 |/ 3 0.02 30.5 — 70.9

Copper, Dissolved 3 |/ 3 0.005 0.0059 B — 0.0097 B

Iron, dissolved 3 |/ 3 0.005 0.0216 B — 0.12

Magnesium, Dissolved 3 |/ 3 0.144 10.7 — 42.4

Manganese, Dissolved 3/ 3 0.004 0.419 — 0.763

Potassium, Dissolved 2 3 1.985 — 3.97 181 — 237

Sodium, Dissolved 3 1/ 3 0.254 497 B — 515

Zinc, Dissolved 3 / 3 0.002 0.037E — 0.163E

TOTAL METALS (mag/L):

Aluminum, Total 19 / 21 0.023 — 0.2 01B — 2.29
* Arsenic, Tota 2 /21 0.001 — 0.01 0.037 BW — 0.006 B c
*  Barium, Tota 21 /| 21 0.002 — 0.2 0.0367 B — 1.43 b,c
*  Beryllium, Total 4 |/ 21 0.0005 — 0.005 0.0016 BT — 0.0036 B b,c

Cadmium, Total 1 / 21 0.0025 — 0.0249 0.0249 N a

Calcium, Total 21/ 21 0.02 — 5 296 E — 335 E

Chromium Total 2 /21 0.0035 — 0.01 0.0072 B — 0.0099 B

Cobalt, Total 2 /21 0.0035 — 0.05 0.0092 B — 0.0195 B
*  Copper, Total 14 / 21 0.0025 — 0.025 0.0051 B — 0.0256 c
* Cyanide, Total 12 / 21 0.004 — 0.01 0.0043 B — 0.0683 c
* |ron, Total 21 /| 21 0.005 — 0.1 0.175 — 29.1 c
* Lead, Total 11 / 21 0.001 — 0.003 0.0013 BN — 0.019 B [

Magnesium, Total 21 /| 21 01 — 5 11 — 190
* Manganese, Total 21 /| 22 0.003 — 0.015 0294 E — 9.67 E b,c
* Mercury, Total 4 | 21 0.02 0.0002 — 0.0004 c
* Nickel, Total 5 [/ 21 0.011 — 0.04 0.0198 B — 0.0835 c

Potassium, Total 17 / 21 5 1.06 B — 779

Selenium, Total 3 / 21 0.001 — 0.01 0.0013 B — 0.0019 BN
*  Sodium, Total 21/ 21 — 5 471 B — 2920 E c

Thallium, Total 1 / 21 0.0015 — 0.01 0.001 B a

Vanadium, Total 1/ 21 0.0025 — 0.05 0.0057 B a
* Zinc, Tota 20 / 21 0.001 — 0.02 0.004 B — 0.803 c

VOLATILES (Fa/l):

1,1,1,— Trichloroethane 1 /7 21 25 — 5 041J

Acetone 7 | 20 5 — 10 4] — 20

Carbon disulfide 3 / 21 25 — 5 0.7 J — 3J

Dichloromethane - Methylene Chloride 0 / 21 25 — 70 17 — 6

Xylenes, Total 5 [ 21 25 — 5 04 — 0813

SEMI-VOLATILES (Fg/L):

4 — Methl — 2 — pentanone 1/ 21 5 — 10 4 BJ

Acenaphthene 1 / 18 5 — 12 0.7 3

Benzoic Acid 4 | 16 25 — 50 2J — 4]

Bis(2 — Ethylhexyl) phthalate 2 |/ 18 5 — 12 06J — 2

Diethyl phthalate 3/ 18 5 — 12 06J — 6J
*  Ammonia Nitrogen (mg/L) 4 | 5 0.03 17 — 180 c

* = Constituents of concern

a = Eliminated because of low1 frequency of detection

b = Selected because of toxicityl screening (Appendix H)

c= Selected because constituent maximum concentration exceeded AWQC 9human health or aquatic life)
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Table7
CHEMICALS DETECTED IN SURFACE WATER SEDIMENTS
Green River Disposal Site
Davies County, Kentucky

FREQUENCY RANGE OF RANGE OF
OF DETECTION DETECTED SELECTION

PARAMETER DETECTION LIMITS CONCENTRATIONS CRITERIA
TOTAL METALS (mg/kg):
Aluminum 30 / 30 NA 1710 /27000 * a
Antimony 1 / 30 18.1 16.5 N* a
Arsenic 30 / 30 NA 11BS |/ 28.3 N ab
Barium 30 / 30 NA 17 B / 159 ab
Beryllium 19 / 30 0.58 031 B / 1.2 ab
Cadmium 18 / 30 2.3 12N / 9.5 ab,c
Cadcium 30 / 30 NA 533 B /23100 ab
Chromium 30 / 30 NA 5.2 / 88.8 N* a,b
Cobalt 30 / 30 NA 38B / 14.1
Copper 30 / 30 NA 1.7 B / 116 N* a
Iron 30 / 30 NA 10400 /53800 a
Lead 30 / 30 NA 34 / 580 E* ac
Magnesium 30 / 30 NA 379 B / 8670 a
Manganese 30 / 30 NA 183 * / 2580 ab
Mercury 3 [/ 30 0.18 0.21 N / 0.39 N
Nickel 29 / 30 3.2 34 8B / 57.7 ab,c
Potassium 28 |/ 30 1840 123 B / 4730 a
Selenium 3 / 30 2.8 02B / 0.46 B a
Silver 4 |/ 30 1.9 1B / 14 B
Sodium 25 |/ 30 118 743 B / 4920 a
Thallium 3 / 30 14 0.19 B / 04 B ab
Vanadium 30 / 30 NA 52 B / 38.5 ab
Zinc 30 / 30 NA 229 * / 4300 * ab,c
VOLATILES gmg/kgl:
1,1,1 — Trichloroehane 2 34 0.005 / 0.012 0.0005 J
2-Butanone 122/ 34 0.01 / 0.017 0.004 J /[ 0.025
Acetone 24 |/ 34 0.01 / 0.024 0.004 J / 0.19 B
Carbon disulfide 1/ 34 0.005 / 0.012 0.001 J
Dichloromethane -Methylene Chloide 17 |/ 34 0.005 / 0.012 0.003 J / 0.088 B
Ethylbenzene 1/ 34 0.005 / 0.012 0.0009 J
Toluene 14 |/ 34 0.005 / 0.012 0.0004 J [/ 0.004 BJ
Trichloroethene 1/ 34 0.005 / 0.012 0.01
Xylenes, Total 2 34 0.005 / 0.012 0.0009 J / 0.001 BJ
SEMI -VOLATILES (mg/kq):
2 — Methylnapthalene 1/ 30 035 / 2.3 0.019 J
4 — Methylphenol (p — Cresol) 1/ 30 035 / 2.3 0.32J
Acenaphthene 2 30 035 / 2.3 0.024 J / 0.03 J
Anthracene 8 |/ 30 035 / 2.3 0.018 J / 0.081J
Benzoic Acid 10 / 30 18 / 12 0.11J / 113
Benzo(a) anthracene 15 / 30 035 / 2.3 0.011 J / 0.18 J
Benzo(a) pyrene 12/ 30 035 / 2.3 0.026 J / 0.17 J
Benzo(b) fluoranthene 15 / 30 035 / 2.3 0.013 J / 0.24J
Benzo(g.h,i) perylene 8 / 30 035 / 2.3 0.026 J / 0.11J
Benzo(k) fluoranthene 10 / 30 035 / 2.3 0.013 J /[ 0.073J
Bis(2 — Ethylhexyl) phthalate 24 | 30 035 / 2.3 0.038 J / 14
Butyl benzl phthalate 7 30 035 / 2.3 0.01J / 0.36 J
Chrysene 16 / 30 035 / 2.3 0.009 J / 0.17 J
Dibenzofuran 1/ 30 035 / 2.3 0.001 J
Dibenzo(a,h) anthracene 1/ 30 0.35 / 2.3 0.064 J
Diethyl phthalate 6 / 30 035 / 2.3 0.01J / 0.0257
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Table 7 (continued)

CHEMICALS DETECTED IN SURFACE WATER SEDIMENTS
Green River Disposal Site
Daviess County, Kentucky

FREQUENCY RANGE OF RANGE OF

OF DETECTION DETECTED SELECTION
PARAMETER DETECTION LIMITS CONCENTRATIONS CRITERIA
Di —n —butyl phthalate 1 / 30 0.35 / 2.3 0.14 BJ
Di —n —octyl phthalate 4 | 27 0.35 / 2.3 0.008 J /[ 0.026 J
Fluoranthene 19 / 30 0.35 / 2.3 0.006 J / 0.38 J
Fluorene 4 |/ 30 0.35 / 2.3 0.014 J /[ 0.029 J
Indeno(1,2,3 — cd) pyrene 8 [/ 30 0.35 / 2.3 0.023 J / 0.11 J
Naphthalene 1 / 30 0.35 / 2.3 0.014 J
Phenanthrene 19 / 30 0.35 / 2.3 0.009 J / 0.27 J
Pyrene 18 / 30 0.35 / 2.3 0.005 J / 0.42 J
PESTICIDES/PCBs (mg/kg):
4,4—DDD 1 / 26 0.007 / 0.016 0.22
4,4 —DDT 1 / 26 0.007 / 0.016 0.0096 J
Aldrin 1 / 29 0.003 / 0.018 0.0021 J
Dieldrin 1 / 29 0.007 / 0.036 0.0052 J
gamma—BHC 1 / 29 0.003 / 0.018 0.0022 J
Methoxychlor 1 / 29 0.035 / 0.18 0.046 J
PCB —1248 23 /| 29 0.07 / 0.18 0.0059 J / 0.31 b,c

NA = Not Available - - Inorganic detection limits were not furnished with the data package.
* = Constituents of concern

a = Constituents above two times the mean background concentration

b = Constituents selected by toxicity screen which are above estimated concentrations

¢ = Constituents exceeding NOAA criteria which are above estimated concentrations
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Table8

CONSTITUENTS DETECTED IN LEACHATE WATER

Green River Disposal Site
Daviess County, Kentucky

FREQUENCY RANGE OF RANGE OF
OF DETECTION DETECTED SELECTION

PARAMETER DETECTION LIMITS CONCENTRATIONS CRITERIA
TOTAL METALS (mg/kg):
Aluminum, Total 3 / 3 0.1 1.44 2.48
Arsenic, Total 3 / 3 0.002 0.0017 BN 0.033 BN ab
Barium, Total 3 / 3 0.016 0.0676 B 242 ab
Beryllium, Total 3 / 3 0.001 0.001B 0.002 B ab
Cadmium, Tota 1 / 3 0.006 0.008 ab
Calcium, Total 3 / 3 0.1 338 B 141
Chromium, Total 1/ 3 0.01 0.024 ab
Copper, Total 3 / 3 0.004 0.0074 B 0.01 B
Cyanide, Total 3 / 3 0.004 0.0061 B 0.0271 b
Iron, Total 2 /| 3 0.05 324 N 358 N
Lead, Tota 3 / 3 0.003 0.0034 B 0.017 B b
Magnesium, Total 3 / 3 0.1 24.7 316
Manganese, Total 3 / 3 0.003 0.16 121
Nickel, Total 2 |/ 3 0011 0.034 B 0.097 ab
Potassium, Total 3 / 3 0.1 28.8 3590
Selenium, Total 1/ 3 0.01 0.0028 B
Silver, Total 1/ 3 0.003 0.003 B b
Sodium, Tota 3 / 3 0.24 204 8050
Vanadium, Total 1/ 3 0.005 0.008 B
Zinc, Tota 3 / 3 0.004 0.0224 118 ab
VOLATILES (Fg/kg):
4 —Methyl —2 —pentanone 2 4 10 91J 10
Acetone 1/ 4 10 69
Benzene 2 |/ 4 5 13 8 ab
Chlorobenzene 2 |/ 4 5 1J 13
Ethylbenzene 2 4 5 51J 14
Toluene 2 4 5 4] 5J
Xylenes, Total 3 / 4 5 09 29
SEMI -VOLATILES (Fa/kg):
1,2 — Dichlorobenzene 1/ 3 10 - 12 1J
2,4 — Dimethylphenol 2 3 10 - 20 73 76 a
2 — Methylnaphthalene 1/ 3 10 - 20 3J
2 — Methylphenl (o — Cresol) 1/ 3 10 50
bis(2 - Ethylhexyl) phthalate 3/ 3 10 - 20 1J 4]
Dibenzofuran 1/ 3 10 - 20 09J
Isophorone 2 3 10 - 20 3J 6J
Naphthalene 1/ 3 10 - 20 9J
Ammonia Nitrogen (mg/L) 3/ 3 0.03 21 530 b

* = Constituent of concern

a = Constituent selected based on toxicity screen (Appendix H) and is above background concentration (inorganic)
b = Constituent selected based on exceedance of AWQC (human health or aguatic life) and is above estimated concentration
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Table9

CONSTITUENTSDETECTED IN SOIL FROM KELLY CEMETERY

Green River Disposd Site
Daviess County, Kentucky

FREQUENCY RANGE OF RANGE OF
PARAMETER OF DETECTION DETECTED SELECTION
DETECTION LIMITS CONCENTRATION CRITERIA
METALS (ma/kq):
Aluminum 8 / 8 NA 7260 - 14800
Arsenic 25 | 25 NA 4.1 N - 178 S
Barium 8 / 8 NA 67.9 - 112
Beryllium 8 / 8 NA 0.3 B - 0.55 BN
Calcium 8 /| 8 NA 1560 - 4770 a
¢ Chromium 25 | 25 NA 9 - 82.4 ab,c
Cobalt 8 [/ 8 NA 82 B - 123 N
Copper 8 [/ 8 NA 10.8 - 29.2
¢ Cyanide 2 | 8 NA - 0.55 6.6 - 62.9 ab
Iron 8 /| 8 NA 17900 - 32500 a
C Lead 25 | 25 NA 14.4 - 307 ac
Magnesium 8 [/ 8 NA 1430 - 2840 a
Manganese 8 [/ 8 NA 418 - 732
¢ Mercury 2 | 8 NA - 0.13 0.12 - 0.15 ab
Nickel 8 [/ 8 NA 17.5 - 30 N
Potassium 8 [/ 8 NA 675 B - 1160 E a
Selenium 6 [/ 8 NA - 0.19 0.27 B - 0.53 B a
Silver 1 / 8 NA - 15 0.7 BN a
Sodium 4 | 8 NA - 49.9 783 B - 89.6 B a
C Thallium 2 | 8 NA - 2 0.19 BN - 0.23 BN ab
Vanadium 8 [/ 8 NA 17.4 - 31 N
¢ Zinc 8 /| 8 NA 52.6 - 212 N ab
SEMI-VOLATILES (mg/kg):
1,2,4-Trichlorobenzene 1 / 8 042 - 0.45 0.053 J
4-Chloro-3-methyl Phenol 1 / 8 0.42 - 0.45 0.14 J
Acenaphthene 1 / 8 0.42 - 0.45 0.089 J
Benzo(a) anthracene 1 / 8 0.42 - 0.45 0.037 J
Benzo(b) fluoranthene 1 / 8 0.42 - 0.45 0.061 J
Bis(2-Ethylhexyl) phthalate 1 / 8 0.02 - 0.12 0.019 Jv*
Chrysene 1/ 8 0.42 - 0.45 0.046 J
Di-n-butyl phthalate 4 | 8 0.02 - 0.45 0.009 J 0.03 J
Fluoranthene 3 / 8 0.42 - 0.45 0.014 J 0.096 J
N-Nitrosodi-n-proplamine 1 / 8 042 - 0.45 0.051 J
Phenanthrene 2 | 8 0.42 - 0.45 0.008 J 0.018 J
Pyrene 5 [/ 8 0.42 - 0.45 0.013 J 0.13 J
PESTICIDES/PCBs (mg/kg):
Endrin ketone 1 / 8 0.0006 -  0.009 0.0031 J
PCB-1248 2 | 8 0.042 - 0.09 0.31 2.1
PCB-1260 2 | 8 0.042 - 0.09 0.091 0.16

NA = Not Available - - Inorganic detection limits were not furnished with laboratory package.

b = Selected because of toxicity screen (Appendix H)
c= Selected because the constituent was above background and was a “historic CoC (Field Sampling Plan, 1992

(The detection limits have been requested from the laboratory.)
* = Constituents of concern
a = Exceeds two times the background mean
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Table 10

EXPOSURE ROUTES CONSIDERED
Green River Disposal Site
Daviess County, Kentucky

TIME FRAME MEDIUM LOCATION EXPOSURE ROUTE POPULATION COMPLETE EXPLANATION
Current and Future | Ground Water Off-Siteand Ingestion (drinking water), Residential Adult Yes Existing residential wells potentially
On-site Dermal Contact, and Residential Child Yes used for irrigation and potable water
Inhalation uses
(Shower/household use)
Potential for futureinstallation of
additional wellsfor these uses
Current and Future | Surface Water On-Site and Dermal Contact (wading) Trespassing Y outh Yes Use of Little Blackford Creek,
Off-site Blackford Creek and itstributaries by
Surface locals for wading and playing
Water Bodies
Residential No No residential developing of landfill
Ingestion Trespassing Y outh Yes Periodic sipping while visiting site
Current and Future | Surface Soils On-Site Incidental Ingestion Residential Adult Yes Hand-to-mouth contact while eating,
(Kelly Cemetery Residential Child Yes drinking, smoking after visiting the site
Road site) Trespassing Adult Yes
Trespassing Child Yes
Dermal Contact Residential Adult Yes Absorption of contaminants on exposed
Residential Child Yes body parts while visiting the site
Trespassing Adult Yes
Trespassing Y outh Yes
Inhalation of Fugitive Dust Residential Adult Yes Exposure to dust from surface soils
Residential Child Yes disturbed while visiting the site
Trespassing Adult Yes
Trespassing Y outh Yes
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Table 10 (continued)

EXPOSURE ROUTES CONSIDERED
Green River Disposal Site
Daviess County, Kentucky

TIME FRAME MEDIUM LOCATION EXPOSURE ROUTE POPULATION COMPLETE EXPLANATION
Current and Future | Stream On-Site and Dermal Contact Trespassing Y outh Yes During wading and exploration
Sediments Off-site
Surface Residential No No residential development of Landfill
Water
Bodies
Incidental Ingestion Trespassing Y outh Yes/No Only when sediments are parched and
physically disturbed
Inhalation of Fugitive Dust Trespassing Y outh Yes/No Only when sediments are parched and
physically disturbed
Current and Future | Leachate Waters On-Site Dermal Contact Trespassing Y outh Yes Contact of exposed body parts with
|eachate while wading
Residential No No residential development of Landfill
Current and Future | Animal and Plant | On-Siteand Ingesiton Hunters/Farmers Yes Animal/Plant species drinking SW and
Life Off-Site ingesting or growing in site soils -
Bioaccumulation
Current and Future | Ambient Air On-Site and Inhalation Trespassers Yes Intermittent Exposure
Off-Site
Residential Yes Exposed to dispersed and diluted

concentrations
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Table1l
TOXICITY VALUES FOR POTENTIAL CARCINOGENIC AND NONCARCINOGENIC EFFECTS
GREEN RIVER DISPOSAL SITE
Daviess County, Kentucky

Slope Factor (a) Weight of Evidence

Parameter (kg-day/mg) Classification (b) Type of Cancer Source
Oral Route:

Acetone no data D IRIS
Ammonia Nitrogen no data NA IRIS
Arsenic 1.8E + 00 A EPA
Barium no data NA IRIS
Benzene 2.9E - 02 A Inc. incidence of nonlymphocytic leukemia, IRIS

inoccupational exposure: neoplasia in
rats/mice by inhalation & gavage

Beryllium 4.3E + 00 B2 Lung cancer in rats/monkeys via inhalation IRIS
Cadmium (food) no data B1 IRIS
Cadmium (water) no data B1 IRIS
Chromium VI no data A IRIS
Chromium Ill no data NA IRIS
Copper no data D IRIS
Cumene no data NA IRIS
Cyanide no data D IRIS
2,4-Dimethylphenol no data NA IRIS
Ethylbenzene no data D IRIS
bis (2-Ethylhexyl)phthalate 1.4E - 02 B2 Liver tumors in rats/mice orally IRIS
Hexane no data NA HEAST
Iron no data NA IRIS
Lead no data B2 IRIS
Manganese (food) no data D IRIS
Manganese (water) no data D IRIS
Mercury no data D HEAST
Nickel no data A IRIS
Polychlorinated biphenyls (PCBs) 7.7E + 00 B2 Heptacellular carcinomas in rats IRIS
Silver no data D IRIS
Sodium no data NA IRIS
Thallium no data NA IRIS
Toluene no data D IRIS
Trichloroethene 1.1E - 02 C-B2 Elevated incidences of pleuritis and pericarditis IRIS
Xylenes, Total no data D IRIS
Zinc no data D IRIS
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Table 11 (continued)

TOXICITY VALUES FOR POTENTIAL CARCINOGENIC AND NONCARCINOGENIC EFFECTS
GREEN RIVER DISPOSAL SITE
Daviess County, Kentucky

Slope Factor @

Weight of Evidence

Parameter (kg-day/mg) Classification ® Type of Cancer Source
Inhalation Route:
Acetone no data D IRIS
Ammonia Nitrogen no data NA IRIS
Arsenic 1.5E+01 A Lung cancer IRIS
Barium no data NA IRIS
Benzene 2.9E - 02 A Inc. incidence of nonlymphocytic leukemia, IRIS
inoccupational exposure: neoplasia in IRIS
rats/mice by inhalation & gavage IRIS
Beryllium 8.4E + 00 B2 Lung cancer in rats/monkeys (inh) IRIS
Cadmium 6.3E + 00 Bl Carcinogenic in mice by various routes IRIS
Chromium VI 4.2E + 01 A Lung cancer IRIS
Chromium IlI no data NA IRIS
Copper no data D IRIS
Cumene no data NA IRIS
Cyanide no data D IRIS
2,4-Dimethylphenol no data NA IRIS
Ethylbenzene no data D IRIS
bis (2-Ethylhexyl)phthalate 1.4E - 02 B2 IRIS
Hexane no data NA HEAST
Iron no data NA IRIS
Lead no data B2 IRIS
Manganese no data D IRIS
Mercury no data D HEAST
Nickel © 8.4E - 01 A Carcinomas in rats IRIS
Polychlorinated biphenyls (PCBs) B2 IRIS
Silver no data D IRIS
Sodium no data NA IRIS
Thallium no data NA IRIS
Toluene no data D IRIS
Trichloroethene 6.0E - 03 C-B2 Elevated incidences of plleuritis and pericarditis IRIS
Xylenes, Total no data D IRIS
Zinc no data D IRIS
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Table 11 (continued)
TOXICITY VALUES FOR POTENTIAL CARCINOGENIC AND NONCARCINOGENIC EFFECTS
GREEN RIVER DISPOSAL SITE
Daviess County, Kentucky

Chronic RfD @ Confidence Uncertainty

Parameter (mg/kg -day) Levels © Critical Effect Factor @ Source
Oral Route:
Acetone 1E-01 low Increased liver & kidney weight, nephrotoxicity 1000 IRIS
Ammonia Nitrogen no data
Arsenic 3E-04 medium Hyperpigmentation, keratosis, vascular complications 3 IRIS
Barium 7E - 02 medium Increased blood pressure 3 IRIS
Benzene pending IRIS
Beryllium 5E - 03 low No adverse effects 100 IRIS
Cadmium (food) 1E - 03 high Significant proteinuria 10 IRIS
Cadmium (water) 5E - 04
Chromium VI 5E - 03 low No effects reported 500 IRIS
Chromium IlI 1E + 00 low No effects reported 100 IRIS
Copper no data
Cumene 4E - 02 low Increased kidney weight 3000 IRIS
Cyanide 2E - 02 medium Weight loss, thyroid 100 IRIS
2,4-Dimethylphenol 2E - 02 low Lethargy, prostration, and ataxia 3000 IRIS
Ethylbenzene 1E-01 low Liver and kidney toxicity 1000 IRIS
bis(2-Ethylhexyl)phthalate 2E - 02 medium Increased relative liver weight 1000 IRIS
Hexane 6E - 02 Neuropathy, atrophy, and decreased weight gain 10000 HEAST
Iron no data
Lead no data IRIS
Manganese (food) 1E-01 medium CNS effects 1 IRIS
Manganese (water) 5E - 03
Mercury 3E-04 Kidney effects 1000 HEAST
Nickel 2E - 02 medium Lung and nasal tumors 300 IRIS
Polychlorinated biphenyls (PCBs) no data
Silver 5E - 03 low Argyria 3 IRIS
Sodium no data
Thallium © 8E - 05 low Increased levels SGOT & LDH 3000 IRIS
Toluene 2E - 01 medium Changes in liver and kidney weights 1000 IRIS
Trichloroethene pending IRIS/HEAST
Xylenes, Total 2E + 00 medium Hyperactivity, decreased body weight, & increased m 100 IRIS
Zinc 3E-01 medium 47% dec. in ertyrocyte superoxide dismutage (ESOD)

concentration in adult females 3 IRIS
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Table 11 (continued)
TOXICITY VALUES FOR POTENTIAL CARCINOGENIC AND NONCARCINOGENIC EFFECTS
GREEN RIVER DISPOSAL SITE

Daviess County, Kentucky

Chronic RfD @ Confidence Uncertainty
Parameter (mg/kg -day) Levels © Critical Effect Factor @ Source
Inhalation Route:
Acetone no data IRIS
Ammonia Nitrogen 3E - 02 medium Pneumonia and respiratory lesions 30 IRIS
Arsenic no data IRIS
Barium 1E-04 Fetotoxicity 1000 HEAST
Benzene pending IRIS
Beryllium no data IRIS
Cadmium pending IRIS
Chromium VI pending IRIS
Chromium Ill no data IRIS
Copper no data IRIS
Cumene 3E - 03 low Increased kidney weight 10000 IRIS
Cyanide no data IRIS
2,4-Dimethylphenol no data IRIS
Ethylbenzene 3E-01 low Liver and kidney toxicity 300 IRIS
bis(2-Ethylhexyl)phthalate no data IRIS
Hexane 6E - 02 Neuropathy, atrophy, and decreased weight gain 3000 HEAST
Iron no data IRIS
Lead no data IRIS
Manganese 1E - 05 medium Increased prevalence of respiratory symptoms and 1000 IRIS

psychomotor disturbances

Mercury 9E - 05 Kidney effects 30 HEAST
Nickel no data IRIS
Polychlorinated biphenyls (PCBs) no data
Silver no data IRIS
Sodium no data
Thallium no data IRIS
Toluene 1E-01 medium Neurological effects 300 IRIS
Trichloroethene pending IRIS
Xylenes, Total pending IRIS
Zinc no data IRIS

40f 5



Table 11 (continued)
TOXICITY VALUES FOR POTENTIAL CARCINOGENIC AND NONCARCINOGENIC EFFECTS
GREEN RIVER DISPOSAL SITE
Daviess County, Kentucky

No Data - No value fisted in reference

Withdrawn - Withdrawn (from IRIS) as a result of further review

Pending - Under review by an EPA work group

(a) Slope factors provided in terms of unit risk are converted prior to Input on this table as follows:

for oral route: UNIT RISK (L/ug) * 1,000 ug/mg * day/2 L * 70 kg = CSF (kg — day/mg)
for inhalation route: UNIT RISK (m?3/ug) * 1,000 ug/mg * day/20 m*® * 70 kg = CSF (kg—day/mg)
(b) Weight of Evidence Classification:
A — Human Carcinogen C — Possible human carcinogen
B1 — Probable human carcinogen; limited human data available D — Not classifiable as to human carcinogenicity
B2 — Probable human carcinogen; inadequate or no evidence in humans
(c) Value is for nickel refinery dust.
(d) Inhalation RfCs are converted to RfDs using the following equation:
RfC (mg/m?) * 20 m®/day * 1/70 kg = RfD (mg/kg-day)
(e) Confidence Level (i.e., high, medium, or low) as reported in IRIS
(f) Uncertainty Factors (UF) are assigned by USEPA in multiples of 10 based on the following limitations in the database used to develop
the RfC/RfD:
A — Animal to human extrapolation (UF of 10) S — Extrapolation from a subchronic NOAEL Instead of a chronic NOAEL (UF of 10)
H — Variations in human sensitivity (UF of 10) L — Extrapolation from a LOAEL to a NOAEL (UF of 10)
(g) Value is for Thallium Sulfate.
Source: IRIS Integrated Risk Information System (6/93)
HEAST = Health Effects Assessment Summary Tables (FY-1992 Annual)
EPA = Memorandum to Assistant Administrators. Recommended Agency Policy on the Carcinogenicity Risk Associated with the
Ingestion of Inorganic Arsenic. USEPA, Office of the Administrator, Washington, D.C. June 21, 1988.
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Table 12
SUMMARY OF SITE HUMAN HEALTH RISKS
GREEN RIVER LANDFILL

GREEN RIVER DISPOSAL SITE
Daviess County, Kentucky

Future Residential Receptors Current and Future Trespassing Receptors
Hunter Trespassing
Adult Child Lifetime Excess Adult Y outh Lifetime Excess

Pathway HQ HQ Cancer Risk HQ HQ Cancer Risk
Ground Water: *
Ingestion 30* 200* 9E—04* NA NA NA
Dermal Contact 0.1 0.1 2E—06 NA NA NA
Ambient Air:
Inhalation 0.07 0.3 3E—06 0.001 0.002 7E—08
Surface Water:
Dermal Contact NA NA NA NA 0.04 2E—07
L eachate Water:
Dermal Contact NA NA NA NA 0.4 4E—07
Sediments:
Dermal Contact NA NA NA NA 0.001 3E—06
Summary for
Five Media 30 200 9E—04 0.001 0.4 4E—06

HQ Hazard Quotient

NA Not Applicable

* The risks associated with ground water are preliminary only. The ground—water preliminary risk
assessment will be re—evaluated after additional ground—water samples have been collected and analyzed.



Table 13
SUMMARY OF SITEHUMAN HEALTH RISKS
GREEN RIVER LANDFILL

GREEN RIVER DISPOSAL SITE
Daviess County, Kentucky

Future Residential Receptors Current and Future Trespassing Receptors
Adult Child Lifetime Excess Adult Y outh Lifetime Excess

Pathway HQ HQ Cancer Risk HQ HQ Cancer Risk
Surface Soils:
Dermal Contact 0.001 0.004 NA 0.0001 0.0001 NA
Incidental Ingestion 0.05 0.16 NA 0.001 0.005 NA
Inhal ation of
Fugitive Dust 0.00002 0.00008 5E—06 0.0000004 0.0000001 1E—07
Summary of
Soil Exposures 0.051 0.16 5E—06 0.001 0.005 1E—07

HQ Hazard Quotient
NA Not applicable



Table14

COMPARISON OF SURFACE WATER ECOLOGICAL COC CONCENTRATIONS

TO AMBIENT WATER QUALITY CRITERIA
Green River Disposal Site
Daviess County, Kentucky

AMBIENT WATER QUALITY CRITERIA
for the protection of:

Parameter Erequency of Maximum Detected AQUATICLIFE:
Detection Concentration (mg/L)
Federal® State of Kentucky®
acute chronic acute chronic

DISSOLVED METALS: (mg/L)

Aluminum 2/3 0.0332B - — —_ ——
Barium 3/3 0.157B —— —_ — ——
Calcium 3/3 70.9 - —— —_ ——
Magnesium 3/3 24 - - — —_—
Manganese 3/3 0.763 - —_ —_ ——
Potassium 2/3 237 - —_ —_ _—
Sodium 3/3 515 —_ —_ _ —
Zinc 33 0.163E 0.12 011 | [ o017+ 0.106*

TOTAL METALS: (mg/L)

Aluminum 19/21 2.29 - —— - ——
Barium 21/21 1.43 —— —— —— ——
|ﬁdmium 1/21 0.0249N 0.0039 0.0011 | I 0.0039 * 0.0011 *
Calcium 21/21 334E - - - -
Cobalt 2/21 0.0195B —— —— —— ——

Copper 14/21 0.0256 0.018 0.012 0.0177 * 0.0118 *
Cyanide 12/21 0.0683 0.022 0.0052 0.022 0.005
Iron 21/21 29.1 - 1 4 1
Lead 21/21 0.019B 0.082 0.0032 0.0816 * 0.0032 *
Magnesium 21/21 190 — — - -
Manganese 21/21 9.67E - —— - ——

| Mercury 4/21 0.0004 0.0024 0.000012 0.0024
Potassium 17/21 779 - - - ——
Sodium 21/21 2920E - - - -
Vanadium 1/21 0.0057 B —— —— —— ——

I Zinc 20/21 0.803 0.12 0.11 | I 0.117* 0.106 *

VOLATILES: (ma/L)
Acetone 7120 0.02 - - — -
Dichloromethane 6/21 0.006 —— —_ — —

INORGANICS: (mg/L)

AmmoniaNitrogen 4/5 180 0.083-4.6 (c) 0.0017-0.612 (c) | os@) 0.5 (d)

0.53-22.8 (€) 0.304-1.2 (¢)

Indicates a state or federal chemical specific standard that was exceeded by the maximum concentration
detected on site.

* -Calculated from a chemical specific hardness dependent equation. A default value of 100 mg/L was used.

a- Values from Quality Criteria for Water, EPA 440/5-86-001, 1987.

b - Values from Kentucky Water Quality Standards. The Bureau of National Affairs. Inc., 786:1001 S-209, January, 1992.

¢ - Vaueisfor fish species.

d - Vaueisfor un-ionized Ammonia. Un—ionized Ammonia concentration can be calculated using total Ammonia by the
following calculation: Un = 1.2(Total ammonia-(N))/(1 +10°k, A PH)

e- Valueisfor invertebrate species.

B - (inorganic) Estimated value

E - Valueis associated with matrix interference.

N - Value is associated with a spiked sample outside of control limits.



Table 15

GREEN RIVER ECOLOGICAL RISK SUMMARY FOR SURFACE WATER
Green River Landfill, Green River Disposal Site
Daviess County, Kentucky

Page 1 of 2
Maximum Concentration Ecological Effect Type/
Parameter Sample Location Indicator Species Quotient? Risk Number Length of Study
DISSOLVED METALS:
Aluminum SW-01 No Data
Barium SW-03 Daphniamagna® 0.157/410 0.0004 L C50/48 hour
Calcium SW-02 No Data
Magnesium SW-02 No Data
Manganese SW-02 Daphniamagna® 0.763/ 1020 0.75 EC50/21 day
Potassium SW-02 No Data --- --- ---
Sodium SW-02 Daphniamagna® 515/ 1640 0.31 EC50/21 day
SW-02 Ceriodaphniareticulata 0.163/0.076 2.14 L C50/48 hour
Daphnia magna? 0.163/0.068 2.40 L C50/48 hour
Daphniapulex’ 0.163/0.107 1.52 L C50/48 hour
Daphnialumbholzi® 0.163/0.4375 0.37 L C50/96 hour
TOTAL METALS:
Aluminum SW-16 No Data
Barium SW-11 Daphniamagna® 1.43/410 0.003 L C50/48 hour
Cadmium SW-03D Ceriodaphniadubia® 0.0249/0.038 0.66 L C50/48 hour
Daphniamagna® 0.0249/0.054 0.46 L C50/48 hour
Daphniapulicaria® 0.0249/0.184 0.14 L C50/48 hour
Daphnialumholzi® 0.0249/6.704 0.004 L C50/24 hour
Pimephal es promelas® 0.0249/9.7 0.003 L C50/96 hour
Calcium SW-15 No Data
Cobalt SW-03D No Data --- --- ---
Copper SW-03D Ceriodaphniadubia® 0.0256/0.051 0.50 avg L C50/48 hour
Daphniapulicaria® 0.0256/0.053 0.48 L C50/48 hour
Pimephal es promelas® 0.0256/0.55 0.05 L C50/96 hour
Cyanide SW-03 No Data --- --- ---
Iron SW-12 No Data
Lead SW-12 Ceriodaphniareticul ata® 0.019/0.53 0.04 L C50/48 hour
Daphniamagna® 0.019/4.4 0.004 L C50/48 hour
Magnesium SW-11 No Data
Manganese SW-11 Daphniamagna® 9.67/1020 0.01 EC50/21 day
Mercury SW-03 Rana hexadactyla® 0.0004/0.051 0.008 L C50/96 hour
Daphniapulex ® 0.0004/0.107 0.004 L C50/48 hour
Potassium SW-02 No Data --- --- ---
SW-10 Daphnia magna? 2920/ 1250 2.34 | avg EC50/21 day
Vanadium SW-03D No Data --- --- ---
SW-10 Ceriodaphniareticul ata 0.803/0.076 10.6 L C50/48 hour
Daphniamagna® 0.803/0.068 11.8 L C50/48 hour
Daphniapulex’ 0.803/0.107 75 L C50/48 hour
Daphnialumholzi® 0.803/0.4375 18 L C50/96 hour




Table 15 (continued)

GREEN RIVER ECOLOGICAL RISK SUMMARY FOR SURFACE WATER
Green River Landfill, Green River Disposal Site
Daviess County, Kentucky

Page 2 of 2
Maximum Concentration Ecological Effect Type/
Parameter Sample Location Indicator Species Quotient? Risk Number Length of Study
VOLATILES:
Acetone SW-03/121 Pimephal es promel as® 0.020/ 8120 0.000002 L C50/96 hour
Dichloromethane SW-14/16 Daphnia magna® 0.006/ 224 0.00003 L C50/48 hour
Pimephales promelas
Rafinesque’ 0.006/ 193 0.00003 L C50/96 hour
SEMI-VOLATILES:
mmoniaNitrogen SW-122 Amphipod® 180/1.91 94.2 L C50/96 hour
Ceriodaphniareticul ata® 180/2.71 66.4 L C50/48 hour
Pimephales promelas’b 180/4.25 424 | avg L C50/96 hour

I:I Departure point of 1 for the risk number is exceeded.

a- Isthe Maximum Contaminant Concentration in mg/L / Effective Concentrationin mg/L: (i.e., LGs)
b - LCs, for this constituent is from the AQUIRE database.

¢ - LGy, for this constituent is from Environmental Toxicology and Chemistry, vol. 12, 1993.

d- LG, for this constituent is from HSDB.

avg - LG, for thisconstituent is an average of all bioassays for the same species and test duration.



Table 16

GREEN RIVER ECOLOGICAL RISK SUMMARY FOR SURFACE WATER

Green River Landfill, Green River Disposal Site

Daviess County, Kentucky

Page 1 of 1
Maximum Concentration Ecological Effect Type/

Parameter Sample Location Indicator Species Quotient® Risk Number Length of Study

TOTAL METALS:

Aluminum LW-01CE No Data

Barium LW-01CE Daphniamagna® 2.42/410 0.006 L C50/48 hour

Cadmium SWCPB Ceroidaphnia dubia® 0.008/0.038 0.211 L C50/48 hour
Daphniamagna® 0.008/0.054 0.148 L C50/48 hour
Daphniapulicaria® 0.008/0.184 0.043 L C50/48 hour
Daphnialumholzi® 0.008/6.704 0.001 L C50/24 hour
Pimephales promelas® 0.008/9.7 0.001 L C50/96 hour

Calcium LW-01CE No Data --- ---

Chromium LW-01CE Ceriodaphniareticulata 0.024/0.045 0.53 L C50/48 hour
Daphniamagna® 0.024/0.022 L C50/48 hour
Daphniapulex 0.024/0.048 0.50 L C50/48 hour
Pimephales promelas® 0.024/44.5 0.00 avg L C50/96 hour

Cyanide SWCPB No Data --- ---

Iron LWO1CE No Data --- --- ---

Lead LW-01CE Ceriodaphniareticul ata 0.017/0.53 0.03 L C50/48 hour
Daphniamagna® 0.017/4.4 0.004 L C50/48 hour

Magnesium LW-01CE No Data --- ---

Manganese LW-01CE Daphniamagna® 1.21/1020 0.001 EC50/21 day

Potassium LW-01CE No Data --- ---

Silver LW-01CE Ceriodaphniareticul ata® 0.003/0.011 03 L C50/48 hour
Daphniapulex’ 0.003/0.014 0.2 L C50/48 hour

| Sodium LW-01CE Daphniamana 8050/ 1250 avg EC50/21 day
Vanadium LW-01CE No Data --- ---
| Zinc SWCPB Ceriodaphniareticul ata® 1.18/0.076 15.5 L C50/48 hour

Daphniamagna® 1.18/0.068 17.4 L C50/96 hour
Daphniapulex’ 1.18/0.107 11.0 L C50/48 hour
Daphnialumholzi® 1.18/0.4375 27 L C50/96 hour

VOLATILES:

Acetone LW-01CE Pimephal es promelas® 0.069/8120 0.00001 L C50/96 hour

4-Methyl-2-pentanone LW-01E Pimephal es promelas® 0.01/505 0.00002 L C50/96 hour

Xylene LW-01C Pimephal es promelas® 0.029/ 42 0.001 L C50/24 -96 hour

SEMI-VOLATILES:

AmmoniaNitrogen LW-01CE Amphipod® 530/1.91 277 L C50/96 hour
Ceriodaphniareticul ata 530/2.71 196 L C50/48 hour
Pimephal es promelas® 530/4.25 125 | avg L C50/96 hour

2-Methylphenol LW-01CE Daphnia cuculliata® 0.025/15.5 0.002 L C50/48 hour
Daphniamagna® 0.025/8.6 0.003 L C50/48 hour
Daphniapulex’ 0.025/8.5 0.003 L C50/48 hour

a- Isthe Maximum Contaminant Concentration in mg/L / Effective Concentrationin mg/: (i.e., LCs)

b - LG, for this constituent is from the AQUIRE database.
c- LG, for this constituent isfrom HSDB.

Avg - LG, for this constituent is an average of all bioassays for the same species and test duration.

Departure point of 1 for the risk number is exceeded.



Table 17

GREEN RIVER ECOLOGICAL RISK SUMMARY FOR SURFACE WATER

Green River Landfill, Green River Disposal Site

Daviess County, Kentucky

Page 1 of 1
Maximum Concentration Ecological Effect Type/
Parameter Sample Location Indicator Species Quotient? Risk Number Length of Study
TOTAL METALS:
Aluminum SD-10 No Data
Barium SD-01 Daphniamagna® 159/ 410 0.39 L C50/48 hour
Beryllium SD-06 No Data
Cadmium SD-06 Ceroidaphniadubia® 9.5/0.085 164 | avg L C50/48 hour
Daphniamagna® 9.5/0.085 112 | avg L C50/48 hour
Daphniapulicaria® 9.5/0.212 45 | avg L C50/48 hour
Daphnialumholzi® 9.5/6.704 14 L C50/24 hour
Pimephal es promelas® 9.5/12.85 0.74 avg L C50/96 hour
Chromium SD-10 Ceriodaphniareticul ata 88.8/0.045 1970 L C50/48 hour
Dapniamagna® 88.8/0.022 4040 L C50/48 hour
Daphniapulex 88.8/0.048 1850 L C50/48 hour
Pimephal es promelas® 88.8/44.5 2.00 | avg L C50/96 hour
Iron SD-06 No Data
Lead SD-10 Ceriodaphniadubia® 580/0.53 1090 L C50/48 hour
Daphniamagna® 580/4.4 132 L C50/48 hour
Magnesium SDH-061525 No Data
Manganese SD-01 Daphniamagna® 2580/ 1020 25 EC50/21 day
Nickel SDD-0265 Daphniapulicaria® 57.7/12.3 251 | avg L C50/48 hour
Pimehlales promelas® 57.7/5.209 111 L C50/96 hour
Selenium SDD-0265 Daphniamagna® 0.46/0.523 09 avg L C50/96 hour
Pimephal es promelas® 0.46/1 0.5 L C50/96 hour
| sodium | SD-07 Daphniamana® 4920/ 1250 avg  EC50/21day
Thallium SDD-066 No Data
Vanadium SDD-0265 No Data
[ zinc | SD-10 Ceriodaphniareticulata? 4300/ 0.076 56600 LC50/48 hour
Daphniamagna? 4300/ 0.068 63200 L C50/48 hour
Daphniapulex’ 4300/ 0.107 40200 L C50/48 hour
Daphnialumbholzi® 4300/ 0.4375 9830 L C50/96 hour
VOLATILES:
2-Butanone SD-16 Daphniamagna® 0.025/11 0.023 L C50/48 hour
Daphniapulicarea® 0.025/1.034 0.2 L C50/48 hour
Pimephal es promelas® 0.025/55 0.0005 L C50/96 hour
SEMI-VOLATILES:
[ bis(2-Ethylhexyl)phthalate | SDD-04 Daphniamagna® 14/8 175 | avg  LC50/48 hour
PESTICIDES/PCBs:
PCB-1248 | SD-14 Pimephal es promelas® 0.31/0.125 248 | avg L C50/96 hour
Daphniamagna® 0.31/0.067 4.63 LC50/21 day

I Departure point of 1 for the risk number is exceeded.

a- Isthe Maximum Contaminant Concentration in mg/L / Effective Concentrationin mg/kg: (i.e., LGCs)

b - LCs, for this constituent is from the AQUIRE database.

c- LG, for this constituent is from HSDB.

avg - LG, for this constituent is an average of all bioassays for the same species and test duration.
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PHILLP J. SHEPHERD
FEIRCIARAY

BRESETON C, JONES
LBl 2oR

COMMONWEALTH OF KENTUCKY
MATURAL RESOURCES AND ENVIRONMENTAL PROTECTION CABINET
DEFARTMENT FOR ENVIEQONMENTAL PROTECTION

FRARKEOHT OFFICE PRk
14 Reilly Rosn
F o i FORT, KESTUCKY <601

Decenber 14, 1994

M. Nestor Young, Remedial Project Manager

Nort h Renedi al Superfund Branch

United States Environmental Protection Agency

345 Courtland Street, N.E. Atlanta, Ceorgia 30365

Re: Record of Decision
G een R ver D sposal Superfund Site, Daviess Co., Kentucky

Dear M. Young:

The Kentucky Division of Waste Managenment (KDWJ) has revi ewed the Record
of Decision(RCD) for the Geen Rver D sposal site, which incorporates the
Renedi al I nvestigation/Feasibility Study, the Proposed Plan, and all supporting

docunments. W concur with the remedial action plan for the landfill portion of
the site, which consists of burial of contam nated stream sedi ments within the
landfill, a multi-nmedia cap, and | eachate col |l ection and treatnent. Please note

however that, despite our concurrence, we do not agree with your analysis that
Kent ucky Hazardous WAste Regul ations are neither applicable nor relevant and
appropriate as they apply to landfill cover requirenents. W al so object to the
exclusion of Kentucky Revised Statute 224.01-400 and Kentucky G oundwater
Regul ati on 401 KAR 5: 037 as applicable or relevant and appropriate.

The D vision of Waste Managenent al so concurs with the proposed course of
action regardi ng groundwat er, which calls for the collection of a mninumof two

years of additional data which will be used to determ ne whether there is
statistically significant evidence of groundwater contanmi nation attributable to
the site, while a final decision concerning a groundwater remedy wll be

established in a future record of deci sion.

No action is proposed for the adjacent Kelly Cenetery Road portion of the
site or the East and Wst Ravi nes. KDWMcannot concur with this course of action,
as it is based on a faulty risk assessnment. Qur specific coments
not wi t hst andi ng, procedural ly, the assessment contains many of the sane el ements
with which fault has been found in previous risk assessnments. Exanpl es incl ude
use of the | ead nodel, basing PCE action | evels on the Toxic Substances Control
Act and not on a risk  basis, establ i shing background |evels



with [imted data, and the use of action | evels | ess conservative than the 10 E-6
excess cancer risk level required in Kentucky. Taken together, these errors | ead
to an underestimation of risk and do not afford an adequate | evel of protection
for human health and the environment.

As always, we will be glad to discuss these issues at your conveni ence.

Sincersly,

s My

74 a¥pline F. Haight
Divigion of Waste Management

cc: Randall MDowel |, DCOL

Ri ck Hogan, Superfund Branch
Jeffrey Pratt, Superfund Branch
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UNITED STATES OF AMERICA
ENVIRONMENTAL PROTECTION AGENCY

MEETING

LOCATION: HMaceo School Gymnasium
Green River Superfund Site
Maceo, Kentucky

The following is 2 transcript of the
public meeting held on August 4, 18534, beginning
&t the approximate hour of 7:00 T.M. CTS, in the

Maceos School Symnasium, Mageo, Eentucky.

REFORTED 3v¥: James M. Joplin, RET®

TRIZTATE
OOURT REPORTING
PO, Box 1546
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Maceo, Kentucky
August 4, 1994 - 7:00 P.M

PROCEEDI NGS

M5. DURHAM  Good eveni ng and wel cone. My
nanme i s Suzanne Durham and the purpose of tonight's
meeting is to discuss with you the long terminvestig-
ati on whi ch has been conducted here at the site, and
to tell you exactly what we have found and announce
EPA' s proposed course of action, but nore inportantly,
we are here to solicit comments fromthe Community.

Before we go any further, | would
like to introduce a fewindividuals to you. This is
Nest or Young. Nestor is the Renedi al Project Manager
who handl es the day-to-day technical activities.

Here on the front rowis Harold
Taylor. Harold is the Chief of the Tennessee-Kentucky
Section of the North Superfund Renedial Branch. Nestor
and | work for Harold. W are with the United States
EPA out of Atlanta, Georgia.

W have R ck Hogan who is with
t he Superfund Program and Larry Moscoe who is with
t he Departnment of Law Commonweal t h of Kent ucky.

W thank you all for com ng.
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| don't believe we have any |ocal officials with us
tonight, but we did neet with themtoday, and they
said they were very sorry, but they had ot her
comm tnents and coul d not be here today.

| amsorry. | mssed Tracey Johnson
with the Superfund Programfrom Atl anta, Georgi a.
Nestor will be going over the site background and
Renedi al Investigation sumary. He is going to give
you a little bit of detail about EPA s proposal, and
inafewmnute |l will get back up and tell you al
about the public participation opportunities, and
then we will tell you the next step, what happens after
t oni ght .

Then we get to the nost inportant
part, and that's the question and answer period. |
will ask you all to hold your questions and comments
until all of the presentations have been nade, and |
prom se we wWll get to each and every one of you. Nestor

MR YOUNG H, and wel cone. W
normal ly start by saying a few inportant things. If
you need to use the bathroomfacilities, they are down
the hall toward the end of the hall. | amgoing to
basi cally tal k about the investigation that we have
conducted; the results of the investigation and the

feasibility study.
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The Feasibility Study, basically
Is looking at all possible alternatives that we can
implement. So let me start by talking a little bit
about the site background.

Most of you who are here tonight
| have spoken to before, and have a good under st andi ng
about the background of the site, but for those of
you who have not, or who don't know about the site,
let me tell you a few words about that.

Green River Landfill is basically
conposed of two separate areas, natural |andfill
itself, and the area adjacent to the landfill that
we call the Kelly Cenetery Road Site.

By the way, if you didn't pick up
a handout, you mght do so over there on the table
and you can follow along. It is a copy of the over
heads | will be using. You can follow along in case
you can't see the screen too well, or in case you want
to take sone notes.

On that table is a copy of EPA' s
Fact Sheet, which is a summary of an investigation
and sunmary of a Feasibility Study, and | amgoing to
go through that tonight. Tonight' lecture or talk is
alittle bit of a sunmary of that information on the

Fact Sheet. But anyway, the landfill is conposed of
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two areas, the Kelly Cenetery Road Site. The Kelly
Cenetery Road Site is an area along the north side
of Kelly Cemetery Road. Let me show you a picture
of the site. Kelly Cenetery Road area i s these squares
her e.

This diagramis toward the back
of that packet. This area used to contain about 776
druns of ferrocyani de waste, and back in 1985 the
Commonweal th of Kentucky renoved those druns. They
wer e di sposed of on the ground, on the side of the
road, and they all renoved those druns.

We included this area as part of
the investigation of the landfill to determ ne whet her
or not there was any residual contam nation or con-
tam nation |l eft behind by those druns in the surface
soil. The records were not very clear as to
exactly where the area was | ocated, and where the druns
were | ocated, so what we decided to do was to take this
area along the landfill and along the Kelly Cenetery
Road Site, and we broke it up in 25 different grids
and took sanples in each one of those areas.

We pretty nmuch determ ned nore or
| ess where the druns were di sposed of, and they are
sort of along in here, but we didn't find a whole |ot.

They did a pretty good job of picking up druns and
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resi dual contam nation. There were a few contam nants
we did find, but they were not found to pose a hazard
or environnental risk

Tonight | amgoing to be tal king
about sonet hing other than the Kelly Cenetery Road
area because it is pretty nmuch cleaned. |If you don't
know where the site is located, it's just north of
H ghway 60 al ong Kelly Cenetery Road.

EPA listed the site on the National
Priorities List back in 1990. The National Priorities
List is a listing of the nost contam nated sites in the
Country, and what we do is initially the states, | believe,
referred this site to EPA

We went out there and took a few
sanples, studied the site a little bit and cal cul ated
a nunber that will determ ne whether or not it gets
placed on this list, and back in 1990 we determ ned
that there was enough risk at the site that it warranted
an EPA investigation. EPA Superfund |Investigation, and
basically the threat that we were | ooking at back
in 1990 was, you know, a threat to the residential
wat er supply as well as in the area, the nei ghborhood,
and uncontrol ed di scharge of | eachate.

Leachate is the water that gets

percol ated through the landfill and it comes out the
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bottom It is usually contamnated with waste
material, so |l will be referring to | eachate quite
a bit tonight.

The Green R ver site is approx-
imately 14 acres, and it was operated by the G een
Ri ver D sposal Conpany, nore or |less from 1970
to 1983, and it was a permtted landfill, and accepted
basi cally general trash fromlocal nerchants and
conpani es.

However, there was industrial waste
that was al so di sposed of here. The waste was
basi cally pushed into ravines. It is sonething |like
when you dig a hole and bury the waste in the hole.
In this particular case, the waste was pushed into
ravi nes and covered with soil.

Let ne show you a general picture
of what that |ooks like. If you would | ook at the
profile of the site, it look's sonething |ike that.
Generally, this is a natural ground here and the darker
Is the waste that was pushed over the side.

So the landfill |ooks nore or |ess
like this. If you haven't noticed, | have pinned up
on the wall an aerial photograph of the site, and I
woul d encourage you to take a look at that. It gives

you an overall picture of the site, and a view from
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the sky. However, it is very deceiving because it is
two-di nensional, and you really don't get a feel for
how deep the landfill is, or how high the top is
conpared to the bottomof the hill, but it |ooks nore
or less like this.

The renedi al investigation
basi cally consisted of these itens here that | have
listed. I won't be going through all of those. | wll
be basically summari zing the data that we coll ected
and the results of that data.

As you can see, the investigation
was quite extensive. W did a |lot of work out there.
VW took sanmples fromsoil, ground water, sedinment, air.
W surveyed the area. W trenched the landfill and
col l ected sanpl es of |eachate and did ecol ogi cal
assessnents.

Let ne say a few words about the
trenchi ng. Because of the druns that were di sposed
of along the Kelly Cenetery Road Site and because of
several references in the file to druns being | ocated
at the landfill, we thought that there was a good
chance that there m ght be druns that were buried in
the landfill that may contain waste and generally the

types of waste that were put in the netal druns were

either liquids, solids of material, or sludge that would
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have to be contained by a netal container, and over
time the netal container rusts, and this liquid | eaks
and cones out, and if you don't take care of that
early on, you know, years down the |line you nay see
that comng in the | eachate or seeping out of the

gr ound.

So they thought there would be a
potential for buried druns at this landfill and the
one way to find out is to trench it. You could
install holes and try to |look for themthat way, but
that's like trying to look for a needle in a hay stack.

What we did was, we identified
areas on the landfill using different types of field
I nstrunments that would give us a good chance of hitting
sone of those drunms. Sone of these would be |ike a
nmetal detector, for instance.

So we have identified certain
containers in the landfill that would possibly contain
these druns, and we installed trenches in those areas
to make sure, as you can see here.

The trenches were about twenty
feet deep, fifty feet wide and fifty feet |ong and
six feet wwde, and the two reasons for the trenches
were, one mainly to look for buried druns, and two,

to | ook for hot spots.
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Wien | say a hot spot, | am saying
areas of the landfill that may contain highly toxic
nobi | e waste or contam nants where | eachate or water
per col at ed t hrough which m ght get very concentrated,
and essentially take away those contam nants, so we
were | ooking for hot spots and | ooking for the buried
druns.

The results of the investigation
was, we didn't find any buried drunms. W found a few
crushed druns, but it was very clean, The waste in
the area, in the trenches, was the sane. It was no
different on the east side fromthe west side.

It was basically the sanme kind of
waste all the way through. There wasn't one area
particularly different formthe other, and as far as
hot spots were concerned, we took sanples from each
one of those trenches, and sanpled for everything
that we could think of and again, we didn't find any
hot spots at all.

The results pretty nmuch shows t hat
the waste was pretty much the sane throughout, so
that's actually good news, because we don't have to
necessarily treat one area of the landfill differently
than all of the rest. W can basically treat the entire

landfill the sane.
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Just to give you an idea of how nmany
sanples we took, this list kind of shows you a nunber
of sanples that we took in each type of nedia, surface
soil, surface water and sedi nent, ground water, and
t hese woul d be the trench sanples and | eachate, and
again, we basically sanpled for everything fromnetals
to organic materials. O ganics are conpounds normally
found in gas, say, or in an oil, and this overhead
shows you the breakdown of the types of contam nants
that we found in each one of those nedia.

As you can see, we did find a whole
| ot of normal contam nants. The main point is with
nmetals, and this is inorganic conpounds, and that's
fairly good, because they don't travel as quickly as
organi ¢ conpounds. O gani c conpounds are lighter
than water and tends to fl oat.

When you have an organi ¢ contam n-
ant, it tends to spread very easily along the ground
wat er whereas netal will tend to nove nmuch sl ower.
They bind off in soils, so you don't generally find
a huge ground water problem or a nasty contam nated
area with netals.

Metal tends to say fairly
confined to the local area, and it is not quite as

toxic. CGenerally, with organics, we find organic
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conpounds tend to post an excess cancer risk where that
Is not the case with netal. Wth netals, you find those
pose a nore toxic risk other than cancer.

There are a few netals that do pose
a cancer risk, but they are very few The results
of the sanples that we took in the renedial investigation,
like I mentioned before, there was really no contam n-
ation in the landfill. The COC s don't pose a human
health risk, and by that | nean we | ooked at the
10 types of concentrations of the conpounds, the concen-
trations and types of exposures that soneone woul d cone
In contact with those contam nants, and | ooki ng at
all of those various things, we cane up with these risk
nunbers that will give you an idea how toxic or how bad
this contam nati on woul d pose to soneone bei ng exposed
toit.

So we didn't really find any human
health risk with the conpounds that we found. The
ground water, we installed nonitoring wells all around
the site and let nme show you the map of sone of
the ground water wells that we install ed.

Each one of those black dots here
represents a nonitoring well, and well you can see we
installed nonitor wells all around the site |ooking for

possi bl e contam nants mgrating fromthe site.
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What we found out fromthe data
that we collected is that there is not a significant
ground water problem Like |I nentioned before, nost
of the contam nants found were netals and not organics,
so we didn't find a significant contam nation problem

As a matter of fact, there were

only a few contam nants and in a few nonitoring wells that

really posed a risk to human exposure, but it is not

quite clear whether those contam nants cane fromthe

landfill or are naturally occurring, because they are
metal , berylliumand nmanganese, nainly.

So what we decided to do is at this
point intinme we are not going to decide to do anything
with the ground water other than to continue nonitoring
it. W want to collect nore data to accurately deter-

m ne the rel ationship between the landfill and the
ground water, because like |I said, sonme of those could
be naturally occurring, but we haven't established that
yet.

The data doesn't denonstrate that...
W need to collect nore data to accurately determ ne
the relationship between the landfill and the ground
water, so what we are proposing nowis to continue the
ground water nonitoring for about a period of two years

and col l ect sanples roughly quarterly, and hopefully
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by then we w Il have enough data to nake an accurate
determ nation of whether or not the ground water is
bei ng i npacted by the landfill.

But again, there is not a signifi-
cant problem here, so by continuing nonitoring, there
woul dn't be a problemin doing so.

What we did find, though, is that
there are three najor problens with the landfill. The
waste itself presents a problem The |eachate that is
bei ng generated fromthe waste is a problem and we
found that there are sone sedinents in a small creek
in the valley of that area, and that sedi nentation
pond that is contamnated with sonme netals that pose an
ecol ogi cal ri sk.

So part of the renmedy, well, the
remedy will take care of those three problens, and |ike
| nmentioned before, there were no hot spots or buried
druns in the landfill, and there didn't seemto be any
harnful levels of gas emtted by the landfill.

Let ne just give you a point of
reference where the sedinentation pond is. This little
dark area right here. This |ine here represents the
streamalong the valley. W al so nentioned the Kelly
Cenetery Road Site and Chestnut Grove Road along this

area, which is along the rimof this hill, and all of
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this area in between slopes in towards the stream towards
the pond, and then out. The water flows out towards the
west, and this sedinentation pond was constructed,

| believe, at the request of the State back in the

ni net een-ei ghties, and what it was designed to do was

to stop sedinent that was comng fromthe landfill from

fl owi ng down the creek.

So it has accunul ated quite a bit
of sedinment. | believe the deepest portion is about
six or seven feet deep, and like |I nentioned, sone of
that sedinent is contamnated with a few netals, so
we wll be inplenmenting a clean-up renedy for that.

Li ke I nentioned, the three problens
at this point are the landfill, |eachate and the stream
and sedi nentati on pond sedi nent.

The feasibility study that we
conducted is basically a study to evaluate the various
clean-up alternatives that we coul d possibly inplenent
for the cl ean-up probl ens.

What we did in this particul ar case
was sort of shorten that study period. |nstead of
| ooki ng at the possible alternatives, and sone of those
being to dig it out and take it sonewhere else, or dig
It up and burn it. Those alternatives for the nost

part are costly and not very practical.
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We did what we call a presunptive
renmedy. That is, EPA has been involved in many of a
nunber of landfill clean-ups and through our experience
I n doing these studies, we have al so reached the sane
conclusion, that typically when you have a very comon
type of landfill, you usually construct a landfill cap
and try to contain the waste.

That seens to be the nost reasonabl e
and appropriate renedy for these types of sites, so
what we did was, we inplenmented a bridge to shorten
the study period and | ook at the different types of
landfill caps we could inplenent instead of | ooking
at the other renmedies that we know are too costly and
are not very appropri ate.

What | want to tal k about next is
basi cally run through the various problens and | ook at
t he objectives to those problens, and | ook at the
alternatives to be considered for renedying the problens.

The first problemat the landfill is
the actual waste itself. The problemw th the waste is
it produces | eachate, and the way | eachate is produced
I's, basically you have rain water falling on top of the
landfill that seeps into the waste and m grates or
flows through it and end up at the bottomof the hill,

and starts comng out at concentrated anmounts in the
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water in these sedinents. Sone of the waste in this
landfill are currently exposed, neaning they are not
under a cover. And the waste | amtal king about is
al um num dross salt cake. That's the type of waste

t hat has been di sposed of here at the site.

This waste conmes in generally two
types, in a block, a very hard bl ock, and in powder form
W encountered these bl ocks when we were trenching.

As a matter of fact, the cutting tips were sort of
ri pped off the teeth of the backhoe we were using when
we tried to chipinto it.

It was very, very hard, but the
dross is exposed, and is |located at the top of the
landfill. It is sort of a nmound, and you can kind of
see it in that area. So that's an additional problem
her e.

W' ve got the al um numdross at the
top of the landfill that is currently exposed, not
covered by anything. And also, long term you' ve got
potential erosion problens, you know, over a |ong period
of time. The soil cover that's on there will eventually
degrade and just slunp into the creek, and so you' ve
got erosion problens.

So the objectives of correcting

these problens are basically to prevent direct exposure
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to the waste, to put sone kind of a cover on it so that
humans or animals can't conme in contact with the waste
and therefore be contam nated by them

And also, the infiltration of rain
causi ng the generation of |eachate. So those are
basically the objectives of the renedy that we are
considering for the landfill.

Now, we studied basically five
alternatives, clean-up alternatives for the |andfill
The very first one is 'no action'. W are required
by law to evaluate not taking any action, neaning just
wal king away fromthe site and leaving it like it is.

That al so provides us a baseline
to conpare all of the other ones too, so we are
required by law to consider that.

The next alternative that we
consi dered was capping with a soil cover, nore or
| ess what's out there now, but sort of augnenting the
soil cover that's there, and basically, that's all it is,
just putting another |ayer of soil on top of the
| andfill and compacting it and grading it so that not
much infiltration occurs.

The next alternative was capping
wth a clay cover. The clay adds the benefit that clay is

very dense, and it provides a fairly inpervious cover
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over the landfill. It is harder and resists erosion
better than the soil cover.

The other two are basically conbi -
nations. The next one is capping with single barrier
geonenbrane. This geonmenbrane is a very thick hard
plastic, and | have sone sanples here for you to see.
After the nmeeting, you can cone up and take a | ook at
them and touch them It is basically a hard plastic
that, again, prevents water fromgoing through it,
and that alternative would just consider putting a
sheet of plastic over the entire landfill and covering
it wwth a layer of soil.

The next alternative is basically
a conbi nation of the two previous alternatives, which
Is the clay and geonenbrane. Basically, that renedy
is the conbination of those two, a |ayer of clay and
a |l ayer of geonenbrane.

And that adds obviously a added
benefit to just one of those alternatives al one.

The next problemthat we | ooked
at is |leachate. The problemw th | eachate, again, is
that the water doesn't generate fromthe site.
Currently, what we have done, we have installed a
tenporary systemrecirculating that water through the

landfill, so we are collecting it at the bottomin
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berns, and we are punping it back up to the top and
recirculating that part. Wat we have found out, is
that we are nearing the expected |ifespan of that
system You have to understand that that system was
a tenporary system It was not neant to |ast for
years and years.

| think it has been running for
about three years now, and again, it wasn't neant to
|l ast a very long tine. W are nearing the end of its
i fe-expectancy. What we determned is that the landfill
Is presently pretty nuch saturated with water, and there
is a whole lot of water in the landfill itself.

Agai n, | eachate presents unacceptabl e
ri sks. These affects are to the |ocal environnent. The
concentrations aren't high enough to produce a hunman
health risk, but they are high enough to present an
unaccept abl e ecol ogi cal ri sk.

And that is it puts |ocal species
of animals in danger if they drink it, or if they live
in the water, for exanple. Sonme of those contam nants
are netals, again, and primarily anmonia. There is
a high concentration of anmoni a bei ng generated there,
and we as | previously nentioned, the alum num dross
salt cake.

It is a by-product of the reaction of
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the waste and water. So the objectives, again, are to
prevent direct contact with this water and prevent the
m gration of those hazardous substances to the stream
and into the ground water.

Sonme various alternatives, again,
that we eval uated were, again, no action, limted
Institutional action, and what that is is basically
not necessarily cleaning up the | eachate, but
preventing contact with that waste.

I n other words, nmintain your
fence around the site to prevent people fromcom ng
In contact with it, continue nonitoring it to see if
the contam nants in that waste are decreasing over
tinme, to prevent deed restrictions for the property
so that anybody in the future | ooking to maybe purchase
the property at the site or near the site would
know that there is a problemthere, and that's
basically limted institutional action.

You are not dealing with the
problem but dealing with the synptons of the probl em
And the third remedy is collection of the |eachate,
treating it and di scharging the clean water.

So those are the three alternatives
we considered for | eachate. The next problem area

that we | ooked at was sedinent. Like |I nentioned
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before, the sedinment, the main problemwth the
sedi nent was the contam nants in the sedi nent which
are hi gh enough to pose an unaccept abl e ecol ogi cal
risk. In other words, the danger to aninmals com ng
in contact with it, but not high enough to present a
human health risk, so people comng in contact won't
be affected as would aninmals comng in contact with it.

So the objectives mainly are to
prevent exposure to the environnent of the contam n-
ants that are in the sedinent, and the various
alternatives to be evaluated for the sedinent is
again, no action, limted institutional, again, just
keeping a fence around the site, putting deed
restrictions and continuing sanpling or nonitoring
to nmake sure the problemis not getting worse.

And the third one is excavation of
t hose contam nants, sedinents, and di sposing of those
sedinents in the landfill itself.

In other words, putting it into
the landfill waste. After evaluating all of the
alternatives that we cane up with, what we decided
to do was go ahead and install a cap that is a conbi-
nati on of the clay and the geonenbrane.

Anot her question is, later on, how

this cap woul d be constructed, and | really don't want
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to get into that because at this point intinme | don't
have any details of howit will be constructed, and
we want to evaluate all of the alternatives and
determne how that is to be done, but we believe this
alternative provides the best way to address the
concerns that we have uncover ed.

As far as |eachate is concerned,
| think it is very clear what we need to do with it, and
we intend to collect the |leachate, treat it, renoving
the contam nants fromthe water and di scharge the cl ean
water into that unnaned stream or the streamat the
bottom of the valley, and for the sedinent, | think
the best thing to dois dig it up and place it in
the landfill which will prevent the hazard for humans
and animals as well, just cover it with a cap.

As Suzanne nentioned, the purpose
of this neeting is to summarize the results of the
i nvestigation and to present to you EPA' s recommendati ons
for this site. Your comments are very inportant to
the Agency, and as a matter of fact, you all play a
very inportant role in selecting the remedy, so the
purpose of this neeting tonight is nmerely to solicit
your comments, and we have been working very closely
with the Coomunity group that has been organi zed here

toni ght that Patsy CGordon represents.




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

As a matter of fact, we net with
them | ast night and went through the findings again,
and we have been working very closely with this group.

We have been sending themdraft
docunents all along, and results of the testing data.
W have infornmed them of everything that has been
happening at the site, and so they are fairly
know edgeabl e, So if you have any questions |ater
on, and you can't get a hold of one of us, Patsy would
be a very good resource in the | ocal Conmunity that
coul d probably answer the question and help you out.

The ot her good source is the
Adm ni strative Record. The Adm nistrative Record is
a formal official file that is set up that contains
all of the information that we have gathered, and that
provides the basis for our renedi es selection. W
have | ocated that file at the Omnensboro-Davi ess County
Public Library in the Reference Section of the library.

It has all of the reports that
have been generated. It has data. It has conmunications
bet ween EPA and the potential responsible parties,
and with the Community group.

| f you have any questions, or if
you woul d i ke nore detailed information, | would highly

recomend you visit the Adm nistrative Record because,
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again, the Record represents the basis for us taking

an action here, and it contains very detailed infornmation.

| f you have even nore questi ons,
or would like to talk to ne directly, | amas close
as the tel ephone. Again, ny nanme is Nestor Young, and
Suzanne Durhamwas just up here before ne, and here is
our direct phone nunber.

Again, these are in your handouts,
and we also have a toll free nunber, so if you have any
ot her questions after tonight and you visited the
Adm ni strative Record, and would like to talk to ne
in nore detail, | amas close as a phone call.

That is nore or |ess ny presentation.
That is the summary of the Renedial I|nvestigation,
established Feasibility Study, and | believe up next is
Suzanne Durham who is going to tal k about Community
rel ati ons and how you get involved in this process.
Suzanne.

M5. DURHAM Wl l, Nestor pretty well
covered the Conmmunity relations portion satisfactorily.
Thank you, Nestor. | do want to rem nd you, and for
t hose of you who cane in after the neeting began, if
you did not sign in at the registration table, you m ght
want to do that before you | eave.

Choosing a final clean-up renedy is
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probably the nost inportant decision ever nmade at a
Superfund site, and that's why we are here tonight,
to ask for your help in nmaking that final decision.

W mailed to all of you a Fact
Sheet about two weeks ago, which summarizes sone of
the things in the Adm nistrative Record, and that
Adm ni strative Record is basically our legal file.

It contains all docunents that
the EPA has used in proposing this clean-up renedy.
It's eight volunes. It is at the Onensboro Public
Li brary, so | strongly urge you to go by there and
famliarize yourself with that file.

The public coment hearing began
July 19 and extends to August 17, 1994, and that wl|
provi de, you know, an opportunity for public participation.
Al'l comments and concerns nust be carefully considered
before we nmake a final decision.

We hope to sign a Record Decision by
the end of Septenber of this year. Wen that occurs,
I will publish a notice in the | ocal paper telling you
exactly what the final clean-up renedy is going to
be, and in the neantine, as Nestor said, if you have
a gquestion or coment, you can reach us at that address

or tel ephone nunber in your handout. Thank you.
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MR YOUNG Basically, I want to tal k about
what is next. So we are at the stage where we have
conpl eted the investigation. You know, we have con-
sidered various renedial alternatives, clean-up alter-
natives, and we are now faced with the decision of
choosi ng one of those alternatives and what's next?

Basically, out of this neeting
and after the public comment period ends, the Agency
will issue what is called a Record of Decision, which
Is a docunent that establishes what the final renedy
Is. And we hope to get that docunent out by Septenber
of this year

So after that point in tine, after
we deci de what the renedy is going to be, we go back
out and ook at all the potentially responsible parties
that we have identified previously.

Currently, we have four conpanies
t hat have conducted the investigation, and there are
ot her nunerous conpani es that al so have di sposed of
waste here, but did not actively participate in the
i nvestigation that we will be contacting to get them
to participate in actually inplenenting the renedy. So
the next phase really is to identify these responsible
parties and try to see if we can work out an agreenent

bet ween the EPA and those responsible parties to get them
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to performthe clean-up renedy. The next step woul d
be to actually design the renedy, design the |andfill
cap, design the | eachate collection systemand pl an
out how we intended to construct this.

After we have conpleted that, which
| imagine wll take a few, several nonths, the next
step would be to inplenent renedy, go out in the field
and construct it. Let ne say that all along this
process the community is invited to participate and to
comment, and as a matter of fact, we intend to stay
In contact wth you, the local Community group, and
keep you involved in actually designing, having input in
t he designing of the remedy and during construction.

So the current schedule, as it
stands, is the Agency will issue the Record of the
Deci sion in Septenber. W are currently negotiating
or talking to the responsible parties that conducted
the investigation, to try to expedite things and
hopeful |y work things out so that we can actually
have designed a renedy by the next construction season
so we can actually go out and start construction of
t he renedy.

But let nme just caution you, that this
Is the 'best case' scenario. W are working with

t hose responsi ble parties, which up to this point have
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been very, very cooperative. | think there has been a
good rel ationshi p between the Community group, EPA and
the responsi bl e parties, working together to reach the
final goal, and that is the final clean-up, and so

far we have worked pretty well, and we don't see a
problemw th continuing that relationship in the future,
so | hope that we could go ahead and qui ckly i npl enent

t he renedy.

But under the best conditions what
we coul d possibly have is conplete the design in the
next few nonths, and have a design ready for the next
construction season, and that will be next sunmer.

However, things don't always work
out as you planned, so Superfund is a very conplicated
program and there are a |ot of steps you have to go
t hrough, and there are a lot of road blocks that tend
to pop up, unforeseen things, and sonethi ng may happen
that we may not be able to get to it in the next
constructi ons season

That woul d be the 'worse case’
scenario. | don't think that's going to happen. | am
very confident we can work things out and nove things
al ong.

Again, we've got a pretty serious

commtnment fromthe current PRPs, potential responsible
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parties, and again, we have a very good working re-

| ati onship, and | amvery confident we can work things
out and nove forward. That's pretty nuch it. The

next step, issue a Record of Decision, and proceeding
with the designing of the renedy and inpl enenting the
remedy, and by then it's pretty nuch operation and

mai nt enance.

The current laws require that after
you close the landfill, after you construct the cap,
there will be a period of about thirty years where
you continue to nonitor the site, taking ground water
sanpl es and naki ng sure there are no new | eachate
out br eaks, and make sure the landfill cap that was
constructed is in good condition.

That will continue to occur after
the landfill cap is constructed. That will be pretty
much it. Again, we will be working with the | ocal
Conmunity group in the next few nonths, and they wl|
be involved in the process.

That's pretty nuch ny presentation
as to what is next. | believe next on the agenda are
questions and answers, and what | would like to do
before we get into that is, | know that Patsy CGordon, the
President of the local Community group, has a few things

to say, and before we get into the question and answer
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period. | amgoing to invite Patsy up here to nmake
a few comments, and after that we will go ahead and
open it up for the questions and answers.

M5. GORDON:  Thank you. My nane is Patsy
Gordon, President of the Geen R ver Toxic Waste
Gl ean-up Associ ation. W support the EPA' s proposed
pl an as announced by the EPA in the newspaper, to cap
the landfill with a conposite barrier cover, which is
option nunber four, treat the | eachate by collection
wi th sub-surface drains, chem cal and physical treatnent,
and di scharge of treated water into the stream which
I's option three, and to contain the stream and sedi -
nment ati on pond sedi nent by consolidating it with the
| andfill wastes, which is option three al so.

Who are we, and what are we trying
to do? Qur group is an outgrowh of the Maceo Concerned
Ctizens Goup. W formed our group because as citizens
we were concerned about the site's inpact in the |ong
and short termon our environnent, and on our |oca
Conmmuni ty's econony. After studying the situation for
sone tine, we al so becane concerned about the inpact
of the clean-up's costs on the financial well-being of
sonme of the area's prem er enpl oyers.

For the last two years, our purpose,

as stated in our M ssion Departnent, has been to
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encourage public participation in bringing about a
pronpt, cost effective and pernmanent solution of the
hi ghest quality of the G een R ver D sposal Superfund
Site.

Thi s invol ves working with the
Pot ential Responsible Parties or conpanies and the
United States Environnental Protection Agency, sharing
knowl edge, concerns and comments about the issues
I nvol ved.

Qur group's Mssion Statenent is
avail able for you on the table. Qur effort builds
on the work begun by our neighbor, M. George Thonpson,
ten years ago.

As all of you who have attended
our local citizens group neetings for the last two
years know, we have had a continuous sharing of
I nformati on between our group, the conpanies and the
EPA during this tine.

W have not al ways agreed. But
we have al ways communi cat ed. Those of you who attended
all of our nonthly neetings probably think we have
communi cated too nmuch, and are tired of getting copies
of all of our long letters back and forth with the EPA

But if this proposal can be

I npl enent ed next year instead of seven or eight years
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fromnow as originally proposed, it will all have been
worth it.

Wiere did this proposal cone from
and what will happen next? This renedial investigation
feasibility study has been devel oped by consultants
hired by the conpanies wth oversight by the EPA

We are happy to report that our
group has been asked for input and sone of our i nput
Is reflected in the report you see today. The
EPA wi Il consider the RIFS Report and the input here

tonight, and next it wll select what it feels is the

opti mum sol uti on, bal ancing risks and econom cs, and then

nove on to the design phase.

It will call for bids for design
of that solution. At a |ater stage, once the design
has been approved, bids for inplenenting the solution
will be solicited. Then construction will begin.

What do we think about this proposal ?
W have al ways believed the main threat fromthis dunp
was water contam nation. To us, the dunp material is
sort of like toxic coffee grounds, and the | eachate,
which is the stuff running out of the dunp, is |ike
cof f ee.

W have always said, if you put a

good clay tea cup upside down over the grounds so the
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wat er can't percol ate through them you stop naking
cof f ee.

W think the conposited barrier
can be that tea cup. Then if you filter and treat
the bad coffee so it is safe to drink, and if the
material that spilled fromthe dunp as sedinent is
pi cked up and put back under the clay cup, you have
done about all you can do.

We understand this is the solution
proposed here by the EPA. W endorse the solution
published in the EPA's Notice. Naturally, we want to
see the design to nake sure it really is the best tea
cup to keep the water out and really will do a good
j ob of covering the bad nateri al.

W have al ways urged an expedited
approach with each step taken being a part of a final
solution. W have al ways opposed steps, even as a
tenporary solution, |ike punping the |eachate up the
hill and letting it recirculate through the dunp in a
| oop, which is what has been going on for the | ast
several years.

This type of response only del ays
facing the problens and permts the pollution to
I ncrease its damage to the environnent as rainfall adds

to the water going through the soup. The steps we see
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proposed here tonight are noving toward a sol ution.

Is this study perfect? W have
guestions about certain aspects of the ground water
flow, but even if we are right, a properly designed
cap is still the best answer. If this proposal is
accepted, what remains is to see it properly designed
and inplenented, in a pronpt high quality manner.

When you consi der that the problem
and the need to clean it up was pointed out clearly
by M. George Thonpson in 1984, ten years ago, you can
see what a struggle it has been and why we fear the
struggle isn't over yet.

Wiy do we favor the EPA published
proposal ? dven the reasonable alternatives, we
feel this proposal best neets the test of being a
pronpt, cost effective, permanent fix of the highest
quality.

Thi s proposed sol uti on of capping
the dunp site with a conposite barrier cover consisting
of clay and a geonenbrane, coupled with punp and
treatnent of the |leachate pool, is clearly what we
have believed in fromthe begi nning, and represents
the best realistic solution for the environnment, the
Community and the conpani es.

We believe strongly in a nmaxi num
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quality cap as it will tend to degrade gracefully. W
bel i eve that in evaluating the proposed renedi al
actions, of key inportance are the total short and
|l ong termcosts of such actions, including the costs of
operation and reality of |ong term mai ntenance.

W favor the treatnent of the
| eachat e because it reduces the volune of the
hazar dous substances and | essens the |ikelihood of
Its escape.

Pl aci ng the sedi nent back under
the wel |l -designed can places all the problem materi al
in one place, where if there are further problens,
it wll be easy to |locate and deal wth.

Wiy is speed inportant? Everybody
is losing by delay. The longer we wait, the nore
| eachate is built up, or escapes, and the environnent
suffers by del ay.

Qur Conmunity and the adj oi ni ng
| andowners remain under a cloud of uncertainty as to
the safety and value of our Community as a place to live
and do busi ness.

The conpani es' expenses at this
site increase greatly by delay. Renmenber, the public,
as consuners and stockhol ders and wage earners, wll

ultimately pay the conpani es' expense.
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No one is wi nning by delay except
t he paper pushers. Wile it was not nentioned in the
EPA Information Sheet, in addition to the five
mllion dollars spent on testing and contai nnent, and
the ten mllion dollars proposed for a clean-up, well
over five hundred thousand doll ars has been spent
on EPA oversight to date.

The conpani es are payi ng every
dime spent. Even all of the EPA expenses. These
cl ean-ups are very expensive. At this site, we are
tal king about a mllion dollars per acre.

Expedi ti ous action tends to hold
t hese costs down. The four conpanies listed are
sonme of our area's prem er enployers, and benefit our
Conmunity in many ways.

They have assuned | arge financi al
burdens in undertaking this clean-up. Their sound
financial health is inportant to us locally, and
national ly.

These conpani es nust conpete

nationally and internationally, and cannot afford |arge

unproductive expenses. W have no desire to see these
conpani es unnecessarily injured.

W are especially glad to see the

EPA try an expedited solution of inplenenting a conmon
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sense solution to the probl em how and nonitor the
resul ts.

They call this commobn sense approach
a presunptive renedy. The alternative is studying the
site for years in search of sone theoretically perfect
solution while the pollution spreads and becones nore
difficult to clean up. W want this site expedited.

How did we get in this ness?

Probably this material shouldn't have been dunped
here in the first place, considering the soil type
and the fol ks running the dunp shoul dn't have been
doing it the way they were.

It may have been |l egal and a conmonly
accepted business practice at the tinme, but it was short
sighted. However, hindsight is always perfect. This
is history, and we have to do the best we can now
for the future generations.

| s the probl em pernmanently sol ved now?
While this proposal puts us on the right path, we are
not at the end of the journey. It is inportant to
all of us to be sure this really is the best tea cup
we can find to do the job.

| urge support for these proposals
and their expedited inplenentation. W also ask your

conti nued invol venent in hel ping maki ng sure they are
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I nplenented in a way that will protect our environnent
and future generations. Everyone knows things go
better when soneone is watching. Help us watch.

MR YOUNG Now | amgoing to go ahead and
open the floor to questions. But first | would Iike
to lay sone ground rules. W have a court reporter who
I's taking down every word that is said, so for the
sake of the court reporter, if you could, stand up,
speak very clearly and very slowy. State your nane
and if the nanme is difficult to spell, please spel
it for us, so we have an accurate record of the
comments you mnake.

W woul d also like to kind of
limt the nunber of questions to two every tine |
call on you, because what we would like to do is get
everybody involved. W don't want any particul ar
group to nonopolize the tine.

What | would like to do, if you
have nore than two questions, ask those two first and
then I will get back to you as soon as we have given
everyone el se an opportunity to ask. So with that,

Il will go ahead and open it up for questions. Does
anybody have any questions? Yes?

MR TIMGOETZ: M nanme is Tim CGoetz.

was just curious, is there any background wells
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drilled outside of the area to help determne if there
were netal found in the ground water?

MR. YOUNG Yes, we do have sone background
wells and netals show up in the well as well, so that's
what we want to establish clearly, whether or not they
are comng fromthe landfill or naturally occurring.

MR. GCETZ: And | have one nore question
about the |l eachate collection. | amassumng it is
going to be bel ow the cap?

MR YOUNG R ght.

MR GCETZ: WII the | eachate eventually
stop produci ng?

MR. YOUNG Correct, over tine. If you
understand how | eachate is generated, it is generated
fromthe stormwater that perneates waste, so over
time we expect there would be no | eachate.

After the cap is built and we
prevent water from percolating through the waste, there
IS not going to be any | eachate com ng up. So we expect
in the first year or two years to treat the water
| eachate, but after that period of time it will drop
off significantly, so over a long period of tine there
will be essentially no | eachate.

Anyone else? | know this takes

alittle bit of tine before you feel a little bit
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nore confortable. | know there are a | ot of questions
out there. Yes?

MR CGEORCGE HAWES. M nane is George Hawes.
| would like to know, nunber one, who is going to do
the detail ed engi neering design, and nunber two, wll
we get a chance to review those design draw ngs before
the contract is awarded to do the work?

MR YOUNG Yes. Like | said, we are working
with the current potentially responsible parties that
did the investigation. W are currently working with
themto have them begin the design work. They wil|
sel ect the contractor that has experience and is
conpetent in landfill design and construction to do
t hat wor k.

EPA really has no input as to who
t hose contractors are. The only rule that we have
Is to be sure the contractor is conpetent and exper-
I enced.

MR, HAWES: | amtal king about the engin-
eering drawi ngs, the detail ed engi neering draw ngs.

MR YOUNG Yes, the detailed engineering
drawi ngs, as well as the construction both, the
responsi ble parties will be responsible for doing that.

MR HAWES: WII we get to review them

before the contract is awarded?
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MR YOUNG | don't know, because the
contract needs to be awarded first, and then the
drawing wi || be done.

MR, HAVWES. You do the design first and
then award it?

MR YOUNG Well, there is a bid package
that goes out to the contractors, and the contractor
is chosen, and correct ne if I amwong, M ke.

MR MKE MLLER W w il put out a request
proposal and we will do design according to Patsy and
rest of her group, that we have no problens with
havi ng them revi ew the design as we proceed al ong.
When that design is finalized by EPA, it will be
prepared in a bid package before construction

Just for the record, ny nane is

Mke MIler.

MR. YOUNG Any other questions?

M5. BRENDA PAYNE: Once construction is
started on the site, howlong will it take to get it
fini shed?

MR YOUNG The actual construction of the
cap and | eachate and all of that | anticipate won't
take |l onger than a few nonths, say six nonths. | don't
know exactly. | can't tell you exactly howlong it is

going to take because | don't know what the design is,
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and | don't know what the plans are for inplenenting
that design, so | can't tell you exactly how long it
is going to take, so | know certainly within a few
nmont hs during the construction period, during the
summer nont hs, maybe M ke has a better idea.

MR MLLER Mke MIler again. | agree
it should be done in one construction season, but it
depends on what kind of design it is. As you can see,
we have just gone through the dry nonths, and it has
rai ned every single day.

You can't go out there and put down
a clay cap when it is raining every day. You have
to have the proper content to get the conpaction of
the clay. Hopefully, this is not the summer we will
have next sunmer.
If we do, it may be del ayed because

of the rain.

MR. YOUNG That's a very inportant point.
The weat her plays a very inportant role in this. The
clay is very susceptible to weather conditions, and you
don't want to lay it down when it is wet.

MR. HAWES: This clay cover, that is not
comng fromthis area, or is it going to be brought in?

MR YOUNG W will try to get as nuch

clay fromthe area as possible. We will |ook on the site
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itself first and get as nmuch clay fromthe site as
possi ble. The next thing is to | ook at areas cl ose
to the site so there is a possibility that there wll
be dunp trucks comng in on Kelly Cenetery Road or
Chestnut Grove Road for the clay, but we are going
totry to get as nuch clay as we can fromthe site
itself.

W don't want to disrupt the
nei ghborhood with trucks comng in and out, and it's
nore costly to do so anyway, so we are | ooking as
much as possi ble on-site and get as nuch material as
we can fromright there.

Any ot her questions? Wll, we are going
to be around. | amgoing to be here until everybody
| eaves, so if you want to continue tal king about it,
| will be here to answer any questions that you nay
have, and you are wel cone to cone up here and | ook at
the sanples | have of the geonenbrane, and al so | ook
at the aerial photograph, and please, if you haven't
gotten a copy of the proposed Fact Sheet on the table
there, I would recommend | ooking at that and al so
making a trip out to look at the Adm nistrative Record.

| want to thank everybody for being
here tonight and | will be around to answer any questions

you have. Thank you.




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

REPORTER S CERTI FI CATE

STATE OF KENTUCKY )
) ss
STATE AT LARGE )

I, James A. Joplin, Registered Professiona
Reporter and Notary Public, State at Large for the
Commonweal th of Kentucky, do hereby certify that |
reported the foregoing proceedings at the tine and
pl ace set forth in the caption hereof, and thereafter
| reduced the same to typewitten form and the foregoing
45 pages, including this page, constitute a true, correct
and conplete transcript of said proceedi ngs.

This the 14th day of August, 1994.

James A Joplin
Regi st ered Prof essional Reporter
Notary Public, State at Large

My Conmi ssion Expires: 8/9/97.

- 45-




